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PREFACE 


HIS book was written to help supply the need in a first course 

in psychology for reviews of contemporary experimental 
) work, presented in such a way that the beginner can under- 
stand them. This contribution is neither an exhaustive nor a critical 
review for professional psychologists; controversial issues have there- 
fore been avoided. It is concerned mainly with the application of 
the scientific method to behavior problems, an area of major concern 
among the generally recognized objectives of the first course. The 
book reviews a sample of the literature in each of the subject-matter 
fields traditionally treated in the first course. It discusses details of 
experimental procedure in each area, and attempts to give some 
insight into the enormous amount of labor behind the formally 
written reports of experiments. Each chapter purposes to digest 
enough material to show why the generalizations that are made in 
the text appear reasonable in the light of our present knowledge. 

I have had to select the material rigorously. There are in- 
numerable excellent experiments that contribute to so small a part 
of the total picture that they could not be included. Many others 
were eliminated because they were too technical for beginners, or 
because they treat of phenomena so remote from everyday experi- 
ence that they remain incomprehensible to the beginner even 
though the instructor may labor valiantly to point out their sig- 
nificance. On the other hand, some relatively trivial experiments 
were included because they have proved over a period of years to 
be of interest to beginners, however little they appeal to the pro-— 
fessional psychologist. The present integration of materials appeared 
to me the best possible integration of the interests of both student 
and teacher. 

The experience of a single person imposes a severe limitation 
on the accomplishment of such an integration, but in the case of this 


book this restriction has been relieved by counsel from many col- 
Vv 
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leagues. Dr. Frank Stanton prepared the chapter on Market Re- 
search, and Dr. Donald B. Lindsley wrote the section on “Brain 
Waves.” Dr. F. C. Dockeray selected some of the material and criti- 
cized some parts of the manuscript. Dr. Charles Bird, who read all 
the manuscript, made innumerable useful criticisms, as did Dr. 
Frank A. Pattie, Jr. Two of my students, Milton M. Parker and 
Robert Harper, read the rough draft from the student standpoint, 
and their aid helped to clarify many of the statements made here. 
Mr. Harper and Mrs. E. W. Senderling worked assiduously with 
the proof. To all of these colleagues and friends I owe a debt of 
gratitude. 

It is a pleasure to acknowledge the co-operation of many au- 
thors, editors, and publishers in granting permission to use the 
longer quotations. In each instance appropriate credit is given in 
the text. 

W. L. V. 
Columbus, Ohio 
Mey, 1938 
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ical facts and principles on which there is a majority, if not a 

universal, agreement. The experiments that are referred to by no 
means exhaust the list. If he had the patience to do it, one could 
rewrite this whole volume and arrive at exactly the same conclu- 
sions in each chapter, mentioning not a single specific item, with 
a few exceptions, that I have chosen. I have left out great sections of 
material that have traditionally appeared in psychology texts. In the 
selection of the material that appears here my criterion has been its 
utility to a young person who in all likelihood will have only one 
course in psychology. To that end there is frequent reference to the 
practical application of the principles developed. 

This book is not designed to prepare a person for an advanced 
course in any special branch of psychology, nor is it planned to give 
him any rigorous system of psychology. Above all it is not a hand- 
book for graduate students. 

It will find its most useful purpose in providing some insight 
into how a psychologist goes about collecting the information he 
needs and what he does with it after he collects it. It also attempts 
to show why professional psychologists make some of the investi- 
gations that seem so important to them, but which to the outsider 
look like busy work without purpose. 

This book will find its greatest value if it is used in conjunction 
with one of the standard texts, which will furnish the framework 
for understanding and for systematizing the items of information 
contained in this volume. 


[: this book we shall be concerned principally with psycholog- 
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INTRODUCTION 


EN a person learns a poem by heart, decides to take a 
blonde to dance rather than a brunette, expresses himself 
in favor of the New Deal, changes roommates because he 

can’t get along with the one he is leaving, fails an examination or 
enters a law school, there is a reason for his action. These are only 
a few examples. Everything that he has ever done, is doing now, or 
ever will do is caused by something else. No action is ever spon- 
taneous—uncaused. Even if a person honestly cannot give a reason 
for making a choice, that is no proof that it had no cause. Many 
forgotten conditions affect us. Others that affect us now cannot be 
identified by us, however obvious they are to others. Others that are 
perfectly obvious to us cannot be detected by another. 

For a long, long time some people have believed that the rela- 
tive position of the planets on the date of one’s birth had a major 
effect in the determination of one’s destiny. But to substantiate this 
view there has never been offered any evidence that would stand 
close examination. 

The length of certain lines in one’s palm has been credited with 
indicating how long he will live, whether he will marry and how 
many times. But again the evidence offered is shaky and the reason- 
ing processes used in arriving at the conclusion violate practically 
every known rule of ordinary logic. 

The height of one’s forehead, the length of his nose, the size of 
his mouth and the shape of his ears, the length of his fingers and 
the breadth of his hand, together with every other known item of 
physiognomy, have been shown time and time again to bear no rela- 
tion to temperament, attainment, aptitude, vocation, or economic 
condition. But more about this in Chapter II. 

These pseudo determiners of destiny are considered so silly by 
psychologists that most textbooks don’t even mention them. What 
the positive factors are will depend for exact statement upon the 
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particular author one is reading, but no one of them would quarrel 
with this: The factors which determine behavior are (1) a person’s 
heredity; (2) a person’s biography—the things that have happened 
to him; (3) a person’s surroundings and internal condition at the 
moment under consideration. Nothing is said about stars, or luck, 
or charms, or curses, and there is no place to fit these things into the 
picture. On the other hand, physique—length of fingers and so on— 
does pretty definitely belong in the hereditary category. And if, as 
we have already suggested, these factors are not pertinent ones, then 
they will have to be eliminated on an entirely different basis from 
the first-named group. Not a single specific condition that can have 
an effect on behavior but can be placed in one or more of the cate- 
gories mentioned. These categories are not intended to be mutually 
exclusive. Suppose that we wanted to classify the effect that one 
grain of caffeine sulphate has on a person’s behavior. There is no 
question (as has been proven experimentally) but that how much 
caffeine he was in the habit of taking in coffee, tea, and soda- 
fountain drinks would have its effect. This fact would come pretty 
definitely in the personal biography category. But his reaction would 
also be conditioned by various physiological factors which are both 
‘conditions of the moment and are also affected by a remote heredi- 
tary determiner. 

Perhaps one reason why there is practically no disagreement on 
the threefold classification above is because it is too broad. Were 
we to become more specific, objections would be forthcoming. The 
elaboration of the specific elements of these topics is the burden of 
the remainder of this volume. 

In Chapter I we digress from this main theme to see what it 
means to prove something by experiment. The experiment is a 
special method of observing which makes one more certain of one’s 
results. 
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THE NATURE OF THE PSYCHOLOGICAL 
EXPERIMENT 


(): arithmetic teachers would have us believe that the study 
of arithmetic, or of mathematics generally, increases our 
power to reason. So wholeheartedly do they hope that this 
statement is true that they have convinced us, almost universally, that 
itzstrue. This kind of thinking—believing that a thing is true because 
we hope that it is true—is called “wishful thinking.” It is indulged 
in by Latin teachers who say that the study of Latin increases our 
understanding of the English language, therefore everybody should 
take Latin. It is part and parcel of the thinking of people who be- 
lieve that all kinds of unpleasant tasks, just because they are distaste- 
ful and hard, are good for our moral fiber. 

Can we accept the statement of our Latin teachers and our 
arithmetic teachers or others who have led us to believe in the effi- 
cacy of what are called the disciplinary studies? What proof do they 
have for this belief? Can we believe a psychologist just because he 
asserts that these beliefs are in error? Whom can we believe? On 
the face of the matter the psychologist is just as likely to be wrong 
as his opponents. But if we press the point further we find a basis 
for the assertion of the psychologist that is totally lacking in the case 
of our Latin or mathematics teacher. 


1. LATIN 


It is frequently observed, and correctly so, that students who 

take Latin in high school are abler students than those who 

don’t. But to go a step further and say that they are abler decause 

they take Latin is not justified. This inference was shown to be 
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false by a study made about twenty years ago.* (This is not the 
only evidence available, but it is one of the simplest demonstrations.) 
The grades received in English of Iowa City High School students 
who were taking Latin or German, but not both, were compared. 
There were 184 in the Latin group and 120 in the German group. 


ae 


Non-Latin ne 


C4 , 
Freshman _ Sophomore Junior Senior 


High School Class 


Fic. 1.—The difference between the median grades of high-school students 
who are taking Latin and those who are not. Notice that the same difference that 
is present in the senior year is also obvious in the freshman year. 


The grades were first converted into points and the median number 
of points in English for the 184 Latin students was computed for the 
first year’s work. This turned out to be somewhat above a B, in the 
A BCD E system of marking. The same operation for the Ger- 
man group gave a number midway between a B and C. This result 
was for the first year’s work. For the second and succeeding years 
the same condition obtained. These results can best be shown by a 


1J. M. Wilcox, “The Effect of Latin on High School Grades,” School and 
Society, 1917, 6, 58-60. 
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graph, from which it is clear that the Latin students as a group are 
superior in English marks to the German students, and that the su- 
periority does not increase as the four years are completed. It is, we 
should agree, a reasonable expectation that if Latin is effective in 
making English grades better, then more of it should have more 
effect. No such condition was demonstrated. The superiority found 
in the freshman year extended unchanged through the senior year; 
it did not become greater as time went on. This can only mean that 
a selected group decided to take Latin in the first place. 

This little demonstration illustrates one of the first principles of 
scientific procedure as applied to psychological problems: the most 
obvious factors are not always the effective ones in producing a re- 
sult. In this case a hidden cause, the selection of abler people, was the 
factor which produced the superiority, not the Latin experience it- 
self. We have to be constantly on the lookout for hidden factors of 
this kind. For instance, it has been asserted recently that certain 
kinds of nursery school and kindergarten training actually heighten 
the intelligence level of the children who take part in these activities. 
The controversy over whether this is true or not has hinged on the 
adequacy of the control over this selective factor. It may be that more 
intelligent children are enrolled in nursery schools to begin with. 
If anyone wants to determine which one of these alternative explana- 
tions accounts for the fact that nursery school children do score 
higher in general on intelligence tests, he will have to be particularly 
careful to obtaining a comparable group of children who are not in 
nursery school but who are equal in ability to the nursery school 
group at the beginning of the experiment. 


2. MATHEMATICS 


A belief hard to kill is that which holds that arithmetic in gram- 
mar school, algebra and geometry in high school, and higher mathe- 
matics in college are the proving grounds for reasoning processes 
that will later be effective in dealing with problems not contained 
between the covers of a book. This notion has been subjected to ex- 
perimental test in a way which illustrates another method that psy- 
© 


6 EXPERIMENTAL FOUNDATIONS 


A SAMPLE OF THE REASONING PROBLEMS 


Tommy said, “All the boys in our Sunday school except me have gone 
this morning for an excursion.” Just after he said that another boy who 
went to the same Sunday school was seen playing in the street. Was 
Tommy right in what he said? You must give a reason for your answer. 


A table is on the right-hand side of a chair, and a blackboard is on the 

right-hand side of the table, Is the blackboard on the right-hand side of 
the chair or on the left-hand side of the chair? You must say what 
makes you give the answer you do. 


John and James both walked from a town called A to a town called B. 
John walked first to a town called C, and then, without stopping, he 
walked from C to B. But James walked on a road from A to B which 
did not go through C. Can you tell who went the shorter way? If you 
can tell, say what makes you think so. If you can’t tell, say why you 
can’t tell. 


All butchers’ shops in a long road were painted red. If you were in that 
road and you saw a shop painted red, would you be certain that it was 
a butcher’s shop, or would you not? You must give a reason for your 
answer. 
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chologists frequently use to determine the truth of a belief uncriti- 
cally held. 

A British investigator by the name of Winch? worked with a 
group of fifty-eight school girls whose average chronological age was 
about twelve years. He first administered a reasoning test to them. 
It consisted of problems like those shown on page 6. Numerical 
processes were not required. 

On the basis of numerous problems of this kind, the girls were 
divided into two groups of equal ability. One group was given ten 
weeks of the type of arithmetic similar to what most of us have ex-.. 
perienced; what happened to the other group will be a matter which 
will concern us in a later chapter. 

At the énd of ten weeks of arithmetic under a forceful teacher 
the group was given the reasoning tests again. The results are 


shown in the following table. 


ORDINARY ARITH- 
METIC FOR TEN 


WEEKS 
Boece tessonine pre tese aie oes cle lens 34.8 
Pectcal reasoning end) fest’ husk. Gls Pcs 38.8 
CTE AUS RES eg ICD Ek RR i PERE OSE 4.0 
VISE oes STS AE a TOL co SAO TEER NGI 51,5) 


The table shows that the girls accumulated an average of 34.8 points 
on a reasoning test before they had arithmetic. They scored only 38.8 
points on the same test after ten weeks of training. This is a gain 
of 4 points, or 11.5 per cent. 

Because the some reasoning test was given twice, even if almost 
three months did elapse between the two administrations, it is only 
reasonable to suppose that there would be some gain. Since the total 
gain was only 4 points, the arithmetic must have contributed little 
or nothing to this increase in score, 


Summary of the two studies—We have examined two examples 
of a supposed relationship between two things. The first was a sim- 
ple study whose only claim to scientific value is that it involved an 
actual listing of students’ grades in English, and a comparison be- 


2.W. H. Winch, “The Transfer of Improvement in Reasoning,” British Jour- 
nal of Psychology, 1923, 13, 370-81. 
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tween those who were and those who were not taking Latin. The 
comparison showed that there was just as much superiority in the 
freshman year of high school as in the senior year. From this study 
we should infer, therefore, that for some reason Latin classes are 
composed of the better students in the first place. A fundamental 
principle of the scientific method—that of comparing a group which 
has a certain experience with another group which has not had that 
experience—was illustrated at the same time. 

The second instance showed that ordinary grammar school 
arithmetic did not cause any considerable increase in reasoning 
ability and leaves us with the unconfirmed suspicion that the small 
increase in scores that did take place might have happened without 
any arithmetic at all, since the test which showed the improvement 
was the same one given a second time. 


4. ROD DIVINING 


Another simple experiment which illustrates a typical psycho- 
logical experiment is found in the method used by Foster * in ex- 
amining the claims of a rod diviner. A rod diviner is one who claims 
to be able to locate water and minerals under the surface of the 
ground by the dipping of a branch held in his hands.* Generally, a 
Y-shaped branch of a willow tree is used. Held in the two hands 
by the two shorter parts, it is extended horizontally in front of the 
diviner. As he moves across the area where it is hoped water will 
be found, the rod suddenly dips at a fairly precise spot and the well 
diggers are instructed to go ahead. The diviner claims that he has 
no part in the movements of the rod, but that, under the influence 
of subsurface conditions, it bends sharply downward in ways that 
he cannot control. 

A seventy-year-old diviner called at the Psychological Laboratory 
of the University of Minnesota and asked that his “powers” of divin- 


3 W. S. Foster, “Experiments on Rod Divining,” Journal of Applied Psychol- 
OgY, 1923, 7, 303-11. Eee . 

* “The Divining Rod—A History of Water Witching,” U. S. Geological Sur- 
vey Pamphlet, p. 416, 1917. 
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ing be subjected to experimental test. He had documentary state- 
ments from engineers and others in Wisconsin, Minnesota, West 
Virginia, and Texas covering a period of forty-five years and attest- 
ing to the success of his method in locating not only water, but oil, 
natural gas, iron, gold, and silver. Here is an example of a phe- 
nomenon which a newspaper reporter, a novelist, or even a lawyer 
would accept as true, without further examination, based on the 
man’s story supported by documents of a long career of successful 
divination. Documentary evidence of this kind, however, finds no 
ready acceptance in scientific circles. The explanation that will 
usually occur to a layman is that the man must have some special 
power that ordinary people do not have. Let us see how the psycho- 
logist proceeded in examining the claims and in explaining the 
phenomenon. 

On March 26, 1923, in the presence of two other psychologists, 
R. M. Elliott and Donald Paterson, and with their co-operation, 
Foster made the following experiment. It was first determined that 
the rod would move downward for a cardboard box which con- 
tained a few coins. The diviner reported greater vigor in the move- 
ment when two gold watches and a silver watch were added. Of 
course, the diviner knew when the box was empty, and he knew 
what and how much was added at these preliminary preparations. 
This is an important point. 


Accuracy of the positive judgments.—A large table was moved 
to the center of the laboratory and chalk marks were made on it in 
such a way as to provide fourteen squares, each twenty by twenty 
inches. Each square was numbered. The floor directly under the 
table was marked in squares corresponding exactly in number and 
design to those on the table top. The area under the table was 
shielded from sight on all four sides by a wall made of cardboard. 
On the floor on one of the squares the experimenter placed the box 
containing the metal. He then left the room and another experi- 
menter brought the diviner in. The diviner mounted the table and 
walked slowly over the squares until, by a system of checking in 
both directions, he finally indicated where he thought the box was 
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located on the floor beneath. He was not told whether he was right 
or wrong. As a matter of fact, the experimenter who recorded the 
judgment did not know himself where his partner had placed the 
box, so that he was unable to communicate, by his facial expression, 
by the sound of his voice, or by his manner, any pertinent informa- 
tion. There were thirty-two trials made, two for each of the four- 
teen squares, and four in which the box was not on the floor at all. 
These four negative trials were made without the diviner’s knowl- 
edge, of course, and his response on these trials was just as prompt, 
just as positive, as it was in the twenty-eight times the box was ac- 
,tually present. In these twenty-eight trials the correct square was 
indicated only once. By the laws of probability he should have got- 
ten two of these twenty-eight right by mere guessing. So his per- 
formance in this part of the experiment must be considered a flat 
failure. There is no evidence at all that he could locate a box of 
metal under these conditions although he was positive of his success 
outside the laboratory in locating hidden and lost watches by his 
method. And, it must be remembered, he had documents to support 
his claim. 


A second test was begun at once. None of the three people con- 
cerned knew as yet how the first test had come out, because the two 
experimenters had not compared their independent records of place- 
ment and judgment. 
©. In the second test, the diviner stood on top of the table and at- 
tempted to judge how much metal was in the box when it was 
placed out of sight under the table on which he was standing. The 
judgments were made in terms of “nothing, weak, fair, strong and 
very strong,” depending on the vigor of the rod movement. He had 
in the preliminary preparation, when knowing what was going into 
the box, been able to judge with ease whether only coins, or coins 
plus one, two, and three watches were in the box. He said that the 
difference between these steps were pronounced. But under the test 
conditions, when the box contained nothing five times and each one 
of the four positive amounts five times (making twenty-five trials 
in all) he was successful only six times. If he had been guessing, we. 
might expect that he would get five right, anyway, so his success 
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here, considering that there were only twenty-five trials, can be said 
to be no better than a chance success. 

We might really expect that the diviner would have done much 
better in this test, because in order to conserve his energy (he was 
seventy, remember, and had already climbed upon the table thirty- 
two times in the previous experiment) he was not required to leave 
the room between trials this time. Although he could not see the 
experimenter, it is conceivable that small noises made in changing 
the amounts in the box, placing the box on the floor, or the tone of 
the experimenter’s voice in calling “Ready,” however careful the 
experimenter might have been, could have been a source of con- 
siderable information. 


Tests made out-of-doors—Another test was made out-of-doors 
and more closely resembled the conditions in which diviners usually 
work as they locate water and minerals. In this test he was required 
to identify the probable course of water mains leading to two cam- 
pus buildings. An experimenter who knew the true locations accom- 
panied him and recorded the observations on a rough map. Two 
probable courses were recorded. One missed an actual water main 
by 15 feet at one end and 50 feet at the other. The length of the 
course was about 250 feet and connected two buildings. The second 
course missed a sewer outlet by about the same amount. In the case 
of the second building a course of 80 feet was indicated correctly, 
but it ended in a visible hydrant. Any observant person could have 
done as well without a rod. A second water main leading into the 
building was passed over without any indication from the diviner. 
These results indicate that where surface cues are available and 
where inadvertent signs from people who know the true locations 
are possible, diviners are more successful than they are under labora- 
tory conditions.’ 


Although we shall not examine it now, there is evidence indicat- 
ing that people can take advantage of barely perceptible signs or 
cues in directing the course of their behavior without being aware 
5 F. A. Barrett, Proceedings of the Society for Psychical Research, 1897, 13, 25 


2803; 1900, 15, 130-383. 
E. R. Pease, zbid., 1884, 2, 79-94. 


2 EXPERIMENTAL FOUNDATIONS 


that they are using them. Not all diviners are charlatans.® Like this 
man, they are honestly convinced that they have some capacity that 
ordinary people do not possess. Like most of us, they don’t count 
their failures and they attribute their successes to the wrong factors. 
What these factors are can never be found out by interviewing the 
people involved or by collecting documents, however wholeheartedly 
they may be attested. Special tests involving the control of all possi- 
ble factors and conducted by people who are experienced in deal- 
ing with human behavior are the only possible method of arriving 
at evidence that will stand the test of mature reflection concerning 
psychological matters. 


4. MIND READING 


The tiny changes in facial expression or posture on the part of 
one person, which are used as signals for directing the behavior of 
another, were suggested as part of the effective factors which enabled 
the diviner to perform with more accuracy outside the laboratory 
than within. No actual demonstration of the efficacy of these factors 
was made. It remained for Stratton’ to show, in another experi- 
ment, just how effective they can be. 

A young Moravian known as Eugen de Rubini appeared in 
San Francisco in about 1920 and impressed a social gathering, at 
which Stratton was present, with his ability to find hidden objects. 
A common object was carefully hidden while de Rubini was out of 
the room. Then a person who knew the location of the object held 
on to one end of a delicate watch chain while de Rubini held the 
other. The guide thus led him to the proper location of the object, 
although he disclaimed any direct knowledge of having done so. 
The guide could be selected from the members at random. There 
was no collusion between two partners as there frequently is in 
6 Charlatans resist a scientific examination of their claims. In this connection 
the student will find McComas’s Ghosts I Have Talked With, Williams and 
Wilkins, Baltimore, an interesting account of investigations of spiritualistic 
mediums. 


7G. M. Stratton, “The Control of Another Person by Obscure Signs,” Psy- 
chological Review, 1921, 28, 301-14. 
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stunts of this kind. After a few warming-up trials, the watch chain 
could be successfully discarded. The most obvious cues, visual and 
auditory, were not necessary for de Rubini, who, in fact, told the 
guide on several occasions to stop giving him these perfectly ob- 
vious signs. He was also unusual as a public performer in that he 
made no claim of being able to read minds. He had to be assisted, 
he said, to the hidden object as a blind man would have to be. 
There must be, by the guide, continual mental correction of his 
false movements and a corresponding assent when his movements 
were right. His manner was wholly unfurtive; according to the de- 
scriptions of the psychologists who observed him, he was dreamy 
and receptive rather than aggressively on the lookout for cues. Since 
he was willing to serve as a subject in an experiment, an experi- 
ment was made in an effort to find out just what the cues were. 


He was first asked to take a brass bowl from a table in front of 
him and place it on one of two chairs to the right and left of him 
as directed “mentally” by the guide. The results of the experiment, 
which was repeated ten times, are shown in the following table. 


Memener Of trial... ....-.46.5. +. IRA ieee Nea? WR Wve esevny ars Wt e pale i 
Merection intended ............. Reon eR Ree aa 
Direction taken by de Rubini.... R R R LR LRULRR 


Except for the next to last, the trials were all as intended. 
Hence the subject was go per cent right. This is impressive, or rather 
would be impressive in a social gathering where more than ten 
trials, if that many, would seldom be required. 

The next experiment, however, which was very similar to the 
first, gave somewhat different results. In it, de Rubini, as the sub- 
ject, was required to place a small vase on either one of two small 
books about fifteen inches farther from him and to the right and 
left respectively. This time, without going into detail, suffice it to 
say that he got only three correct placements, an accuracy of only 
30 per cent where 50 per cent might have been expected from a 
random placing. 

In another experiment ten small volumes were placed flat, side 
by side so that they formed a row about six feet long. The sub- 
ject was to designate which volume the guide was thinking of. 
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The subject could pick up and handle any of the books in making 


a decision, but the one that was opened counted as his choice. 
Under these conditions chance success is very markedly reduced. 
When there are only two possible choices, random guessing should 
result in 50 per cent accuracy if enough guesses are allowed. But 
where any one of ten things can be right, we would expect the 
subject to get only one book right in ten trials if he were just guess- 
ing. Since he actually got thirteen right in twenty trials, he wasn’t 
just guessing. 

In order to find out just what he was doing, it was necessary 
to eliminate the possibility that he was receiving slight cues by any 
of the sense organs. He was reluctant to be blindfolded, but he had 
no objection to having his ears plugged. All of the auditory controls 
that were instituted seemed to have no effect on his accuracy. He 
was finally persuaded to wear blinders which eliminated his pe- 
ripheral vision, not only on the sides but above and below as well, 
leaving only a restricted field in front of him. Under these condi- 
tions there was a marked reduction in his successes. In other experi- 
ments the guide was screened from the subject; in others he stayed 
so close behind him that the subject couldn’t see him. In all of these 
experiments in which vision was interfered with, there was a 
marked reduction of the number of successes until in a total of 
sixty trials they did not exceed what might have been expected on 
the basis of chance alone. On the other hand, in all cases where no 
special precautions were taken to guard against visual cues, the 
successes ran definitely above chance expectation. 

In one series in which the subject wore blinders and ear plugs 
and where the guide was completely screened, there was not a 
single success in ten trials. 

| Stratton concludes: “de Rubini received visual aid from signs 
unintentionally given him by each of the persons who acted as his 
guide—signs which indicated whether he was approaching or was 
going away from the right objects. These signs were exceedingly 
obscure, rarely evident to the experimenters watching the guide. 
..- The hints seem to have come from fleeting glimpses of the 
guide’s changes of place and posture caught in the very margin of 
vision and perhaps without any conscious intention of the subject 
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to notice or use them. Upon these, when touch was excluded, his 
truly remarkable power seems to depend.” ® 

Recently the popular magazines and the radio have carried 
stories to the effect that psychologists at Duke University had proved 
that when no ordinary sense cues were used, certain subjects could 
still tell with considerable accuracy which one of five cards was 
going to be turned up next in a pack of twenty-five (five each of 
five different forms). The experiments have not yet been described 
with sufficient accuracy for one to be certain just what procedures 
were used. However, on the basis of all the other experiments made 
by careful experimenters where the various sensory avenues were 
controlled, we would expect only a random guessing performance 
under these conditions. If certain people can consistently make 
better than chance guesses, then it is very likely that they are re- 
ceiving certain minimal cues, and that a control of visual, auditory, 
tactual, or some other sense department would reduce these guesses 
to chance proportions.’ 


a. RED AND ANGER 


“A lively little Jersey cow whom I had known all her six years 
of life chased me through a barbed wire fence when I was wearing 
a red dress and sweater, and never did so before or after. I changed 
to a dull gray, and re-entered the corral, and she paid no attention 
to me, and let me feed and water her as usual.” 

This is the statement of a California woman who was among 
those experienced in the care of cattle questioned by Stratton in an 
effort to find out how widespread among cattlemen is the widely 
SOP. City Dp. 314. 
® This issue is still controversial. A popular description of the Duke experi- 
ments can be found in J. B. Rhine, New Frontiers of the Mind, Farrar & 
Rinehart, New York, 1936; an earlier, more technical presentation is found 
in the same author’s Extra-Sensory Perception, Bruce Humphries, Boston, 
1934. There is also an article by the same author, “Some Selected Experi- 
ments in Extra-sensory Perception,” Journal of Abnormal and Social Psychol- 


ogy, 1936, 31, 216-228. All of the articles appearing in the new Journal of 
Parapsychology, whose first number was issued in 1937, relate to this problem. 
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accepted notion that red is particularly exciting to cattle. She was 
one of eleven who supported the belief; the other fifty-three ques- 
tioned were against it. The majority held that in a complex natural 
situation there are many things besides the color that are effective 
in producing the excitement so often reported. In commenting on 
the old saying “like waving a red flag before a bull,” one cattleman 
remarked, “I have found that to wave anything before a bull is 
dangerous business.” The implied statement here is that the waving 
—the movement, not the color—is the signal for the bull’s charging. 

Stratton *° tried to find out the truth of the matter by arrang- 
ing an experiment in which the effectiveness of red compared with 
other colors could be determined by actually watching the cattle 
in an experimental situation in which the various factors could be 
controlled. 

He made four banners, two by six feet each, of white, black, 
red, and green cloth. They were attached lengthwise to a line of 
such a height that the cattle could easily move under them. Small 
herds of cattle were observed at one time. The description of a herd 
of twelve, two bulls and ten cows, is typical of all the cattle ob- 
served, 


I urge the herd gently toward the colors. At a distance of forty or 
fifty feet, the nearest cows stand at attention, the bulls remain behind. 
One of the bulls then moves to the front, and there is a general slow 
movement forward with some gentle snorting. The other bull remains 
in the rear, feeding. Cautiously coming to the flags, there is much halt- 
ing, with most attention to the white. Four cows sniff the white, and 
back slightly when it flutters towards them. Then one of the bulls smells 
of the black for a time; the other bull stands near the red, facing it, but 
with little or no sign of interest in it. One of them sniffs the white, 
glances at the ved, and turns again to the white. 

The five-year bull, when slowly driven along the line of colors now 
fastened along a high fence, showed perhaps a slight start at the white; 
and after passing this color he returned and sniffed it. Moving again 
past the colors, he gave at most a glance at the red, then stopped be- 


10G, M. Stratton, “The Color Red, and Anger of Cattle,” Psychological Re- 
VIEW, 1923, 30, 321-25. 
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tween the green and the white, and gazed up the hill. Again, he goes to 
the black and stops with perhaps a sniff at it, then turns and passes close 
to the red and stops with his rear to this color." 


As a result of more extended observations than are recorded 
here Stratton concludes: 


1. There was no strong excitement from the colors as a whole or 
from any one of them. There was interest, hesitation, mild mistrust 
toward all and any of the banners, as toward strange things. 

2. None of the colors caused any reactions that could be recognized 

as anger. 
_ 3. Brightness and movement, rather than hue, caused responses in 
the cattle. A slightly greater interest and mistrust was shown toward 
white than toward any other; toward a fluttering banner rather than 
toward a still one. 

4. There were no differences in the reactions of bulls, cows, steers, 
or calves. 


The California woman who was so certain that her red dress 
and sweater caused the cow to charge her must certainly have been 
wrong. What the cause was we are not able to say, but we may 
infer that she left something very important out of her report. 


6. BLOOD AND EXCITEMENT IN CATTLE 


Failure to recognize a true cause and its confusion with the 
mere accompanying circumstances are found in the almost universal 
belief that the smell of blood is exciting to cattle. “The smell of 
blood,” writes one cattleman, “always excites cattle of either sex, 
causing them to bawl, paw the ground.” Another man writes: “A 
freshly dehorned cow with bleeding horns seems to excite the other 
cattle; they are apt to follow her and appear to be somewhat afraid 
and suspicious, and yet show a tendency to fight her. I dehorned 
a few cows near a pen containing a grown bull. He certainly be- 
came excited and acted as though he wanted to fight. It took a 
week or more to quiet him down.” 


11 Tbid., p. 322. 
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Stratton *” has also subjected these notions to test. He used 
both horse’s blood and cow’s blood and presented them generally 
on a white cloth which was soaked with the blood and then laid 
on a piece of burlap. The cloths were tested first without any blood 
on them at all to see if those without blood caused any excitement. 
The results of this control were negative. There was no excitement. 
But when the wet and crimson cloths saturated with freshly drawn 
blood were presented, the results were also negative. Again there 
was no excitement. There was never any pawing of the ground 
or bawling. Usually the animals came singly to the blood, sniffed, 
or licked it and passed on. There was some avoidance, but it was 
mild. The results were identical for both the horse’s and the cow’s 
blood, a fact which shows that there is nothing peculiar about cow’s 
blood itself as a producer of excitement. 

Stratton surmises then that the excitement from blood uni- 
versally reported by cattlemen is actually a reaction not to blood 
but to the noise and confusion which usually accompany the letting 
of blood, as in dehorning. The cries of pain and alarm and the 
excitement of the people who are caring for the animals are among 
the factors which are not mentioned when all of the excitement is 
attributed to the sight or smell of blood although they are always 
inextricably combined in a stimulating situation. Stratton’s experi- 
ments are reasonably free from all these complicating factors so that 
the effect of the sight and smell of blood alone could be examined. 
When these conditions were met there was no excitement on the 
part of the cattle. 


Summary of the chapter—The principal purpose of this chapter 
has been to show how impossible it is, without the use of an ex- 
periment, to know what really is causing the behavior we observe. 
An experiment is simply a controlled observation. By control we 
mean that we can hold factors constant or vary them in a prescribed 
manner and watch for a resultant change in behavior on the part 
of our subjects, either human or animal. The six experiments chosen 
for this chapter are simple. The first one makes use of simple count- 


12G, M. Stratton, ‘Cattle, and Excitement from Blood,” Psychological Re- | 
vieW, 1923, 30, 380-87. 
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ing ** and record keeping—no more. The second involves a measure- 
ment before and after a group of children has had a certain ex- 
perience. The third experiment showed how under one set of condi- 
tions a diviner failed to locate hidden objects and how he was more 
successful under other conditions. The fourth experiment makes 
the factors, hinted at in the third, themselves the principal objects 
of control in the successive elimination of opportunities to use the 
various senses in a mind-reading performance. The two last experi- 
ments show how, when all factors are kept constant but color, one 
color is not more effective than another in producing excitement in 
cattle, and that the same thing is true for the sight and smell of 
blood. 


The remainder of this volume continues the story. The experi- 
ments sometimes are more complicated, and in several instances it 
takes more than one experiment to answer a question that can be 
stated very simply. 


18 Floyd Ruch, in his Psychology and Life, Scott, Foresman and Company, 
Chicago, 1937, relates how counting and record keeping are valuable in 
changing an opinion regarding the superiority of the various nationalities. 
He tells of a young chemist who had studied in Germany and who in a 
social gathering said that the Germans were clearly superior to other nation- 
alities in their contribution to chemistry. The statement resulted in an argu- 
ment during which neither party succeeded in convincing the other. Some 
months latér Ruch asked the chemist to list ten major contributions to the 
science of chemistry. He said nothing about the argument. In the list the 
chemist made, and to the layman it looks like a good list, contributions made 
by both Englishmen and Frenchmen clearly outnumbered those made by 
Germans. The young chemist had probably been thinking about the con- 
tribution the Germans have made to some limited field. In his thinking, 
when no count was made, this limited contribution colored the whole of 
chemistry and led him to make an unwarranted generalization. 


Il 


PHRENOLOGY, PHYSIOGNOMY, 
GRAPHOLOGY, AND CHARACTER 
ANALY STS* 


to this chapter is one of the most complicated stories of 

bad reasoning and faulty observation that we encounter 
any place in human history. Had we all grown beyond the childish 
beliefs encountered in this chapter, the situation would have aca- 
demic interest only; but it is not all history. It is estimated that 
several hundred millions of dollars are spent each year on the 
various fraudulent schemes for analyzing character and personality 
based on the shape of hands and the type of profile a person has. 
Some of these schemes are described by Dorothy H. Yates in an 
aptly titled book, Psychological Racketeers. Every student will want 
to read this little volume which is a record of a teacher’s visits, 
sometimes in the company of her students, to the various quacks 
that prey on the gullible. Most modern psychological rackets trace 
their ancestry to a very famous Viennese physician, one Franz Joseph 
Gall, a brilliant but rash gentleman of a century ago. | 


Hew behind the complicated names that serve as a title 


1. PHRENOLOGY 


Dr. Gall’s magnum opus was a contribution which in some 
editions ran to six volumes and contained one hundred plates. The . 
title of this work was the Anatomy and Physiology of the Nervous 
System, Together with Observations on the Posstbility of Determin- 
1In connection with this chapter every student will enjoy reading Joseph 


Jastrow’s delightfully written Wish and Wisdom, D. Appleton-Century Com- 
pany, New York, 1935, especially pages 230-303. 
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ing Mental and Moral Qualities in Men and Animals by the 
Contours of Their Heads. It contained some sober anatomical in- 
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Fic. 2.—A phrenological chart. (After Spurzheim.) 


vestigation, and at the time it was written it was not unreasonable 
to investigate the possibility that mental qualities could be deter- 
mined by the contours of skulls. But Gall soon forgot the tentative 
nature of his hypothesis. He became a propagandist intent on 


proving his point. 
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Tt seems that his first observations of a phrenological kind were 
made when he was nine years old. He observed that boys in school 
who displayed elaborate retentive capacities also had bulging eyes. 
The brain responsible for the good memories back of the eyes was, 
he thought, pushing them forward. 

Aside from his own uncritical observations at age nine, Gall 
was doubtless influenced by the teachings of the French priest 
Lavater whose books on physiognomy” were widely read about 
1800. Physiognomy differed from Gall’s phrenology only in ascrib- 
ing potency to the face rather than to the skull. But Lavater was 
responsible for a very clear statement of the position of the phre- 
nologists when he wrote, “The cavity of the skull is visibly fitted 
to the mass of substances it contains, and follows their growth at 
every age of human life. Thus the exterior form of the brain, which 
imprints itself perfectly on the internal surface of the skull, is, at 
the same time, the model of the contours of the exterior surface.” 
Regardless of Lavater’s assertion to the contrary, one has to examine 
only a few skulls in any modern collection to see that there is little 
or no relation between the external surface contours and the forma- 
tion of the brain within. Figure 3 shows how the thickness of the 
skull wall varies in two different specimens. Figure 3 is of particular 
importance because it is taken from a skeptic’s book published in 
1839. The only explanation for an assertion so contrary to fact is 
that some people see what they hope to see. They entertain only 
those facts that are congenial to their bias, fabricating where neces- 
sary, merelv suppressing difficult items when invention is not de- 
manded. 


Some further insight into the logic of phrenologists is revealed 
in Gall’s discovery of the seat of attachment or friendship (Fig. 2). 
He once knew a woman who was noted for the many friends she 
had. Since there was a bump at the back of the skull, the back of 
the skull must be the determiner of a person’s “adhesiveness,” as it 
came to be called. This kind of evidence could be continued for the 
twenty-odd “organs” that Gall thought he had discovered and the 
2 Physiognomy has a history extending back to Aristotle, who believed that 


the principal characteristics of animals were exhibited by human beings 
whose faces resembled the animal. 


Fic. 3.—A section through a thick-walled skull on the left; 
a thin-walled skull on the right. 
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score that were added by his followers. There is positively no rela- 
tion between the assumed functions of various parts of the brain 
and the actual function as later determined by physiologists. A 
further discussion of this problem will have to be deferred until we 
reach Chapter XVI. 

Aside from their faulty notions of anatomy, phrenologists are 
also far from right in asserting that “friendship,” or adhesiveness 
in their verbiage, is something that a person can have in so many 
cubic centimeters. Some people are more generally friendly than 
others, but a description of this friendly behavior reveals that - 
“friendliness” is not the kind of thing that can be measured like the 
area of a table top or the volume of a pail. 

Phrenologists stop at nothing. Advice today, as a hundred years 
ago, is offered without reservation. A phrenologist just can’t be 
wrong. For example, physicians are said to require “large perceptive 
organs so that they may study and apply a knowledge of anatomy 
and physiology with skill and success; full destructiveness, lest they 
shrink from inflicting pain; large constructiveness to give them 
skill in surgery; large combativeness, to render them resolute and 
prompt.” This is only part of the list, but it grows tiresome to read 
much of such drivel. Not a single shred of evidence is offered to 
support any of these contentions. You are expected to believe that 
the phrenologist, because of some studies that he is terribly vague 
about, is competent to advise you on what vocation you are best 
suited for. The procedure of the modern psychologist is quite dif- 
ferent. It is described in detail in Chapter XIX. Suffice it to say here 
that any psychologist worth listening to is extremely humble in the 
searchlight of modern demands made on him. He feels uncertain 
and ignorant. He is not able to predict by any method, with cer- 
tainty, how successful a person will be in any vocation. 


2. PHYSIOGNOMY 


After Gall’s death early in the nineteenth century phrenology 
and physiognomy became more confused than they had been be- 
fore. We read in a popular book written in 1859, 
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Now, since coarseness and fineness of texture indicate coarse and — 
fine-grained feelings and characters, and since black signifies power, and 
red ardor, therefore coarse black hair and skin signify great power of 
character of some kind, along with considerable tendency to the sensual; 
yet fine black hair and skin indicate strength of character, along with 
purity and goodness. Dark-skinned nations are always behind the light- 
skinned in all the improvements of the age, as well as in the higher and 
finer manifestations of humanity. So, too, dark-haired persons, like 
Webster, sometimes called “Black Dan,” possess great power of intellect 
and propensity, yet lack the finer and more delicate shadings of sensibil- 
ity and purity. Coarse black hair and skin, and coarse red hair and 
whiskers, indicate powerful animal passions, together with correspond- 
ing strength of character; while fine or light, or auburn hair indicates 
quick susceptibilities, together with refinement and good taste. Fine 
dark or brown hair indicates the combination of exquisite susceptibilities 
with great strength of character, while auburn hair, with a florid coun- 
tenance, indicates the highest order of sentiment and intensity of feel- 
ing, along with corresponding purity of character, combined with the 
highest capacities for enjoyment and suffering. And the intermediate 
colors and textures indicate intermediate mentalities. . . . 

Straight, even, smooth, and glossy hair indicates strength, harmony, 
and evenness of character, and hearty, whole-souled affections, as well as 
a clear head and superior talents; while stiff, straight, black hair and 
beard indicate a coarse, strong, rigid, straightforward character. . . . 

Coarse-haired persons should never turn dentists or clerks, but seek 
some out-door employment; and would be better contented with rough, 
hard work than a light or sedentary occupation, altho mental and 
sprightly occupations would serve to refine and improve them; while 
dark and fine-haired persons may choose purely intellectual occupations, 
and become lecturers or writers with fair prospects of success. Red- 
haired persons should seek outdoor employment, for they require a great 
amount of air and exercise; while those who have light, fine hair should 
choose occupations involving taste and mental acumen, yet take bodily 
exercise enough to tone up and invigorate their system.® 


The quotation makes it clear that analogy is the favorite logical 
method of the phrenologist as it is for all lazy thinkers. Palmistry 
serves as a further example. A long line in the palm means a long 


30. S. Fowler and L. N. Fowler, 4 New Illustrated Self-Instructor in Phren- 
ology and Physiology, Samuel Wells, New York, 1859. 
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life, a short line a short life, a squarish rugged palm means a firm 
rugged nature, a long finger here a deep seriousness, another long 
finger, no loss for words. Again there is no testing of hypothesis; 
the palmist must know enough about the person so that the judg- 
ments independent of the appearance of his palm have some veri- 
similitude, or else the information about his character is so vague 
and general that it could not help but be true for almost anybody. 

As proof of this latter statement let anyone write a typical 
character analysis and hand it to a group of friends individually. 
Ask them how many of the statements are true of them. Be care- 
ful to make the statements either boldly flattering or only mildly 
critical. You will be surprised at the results. This test is frequently 
made in classrooms. After a few meetings of the class the instructor 
says, “Now, I have been studying you people for a few days and 
I want to try an experiment. I have written a short analysis of your 
character here and I want you to underline all of the things that I 
have said about you that are true.” Papers conspicuously labeled 
with each person’s name are distributed and the students set to 
work. The majority of the statements will be marked as true; their 
flattering nature has assured that they will be. Then it is revealed 
to everyone’s discomfiture that every character analysis is identical 
with every other one. 


S. BLOND AND BRUNET TRAITS 


Paterson and Ludgate* found one physiognomist ° who de- 
scribed traits supposed to be related to color of the skin and hair 
with sufficient detail so that the traits and alleged relation to com- 
plexion could be studied experimentally. Most physiognomists are 
not consistent. Their work will stand no careful comparison of what 
is said on one page with what is announced on another. Blackford 
held that blonds “always and everywhere” are positive, dynamic, 
4Donald G. Paterson and Katherine E. Ludgate, “Blonde and Brunette 


Traits: A Quantitative Study,” Journal of Personnel Research, 1922, 1, 122-27. 
5 Katherine M. H. Blackford and A. Newcomb, The Job, the Man, the Boss, 


I9IQ, p. I4I. 
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driving, aggressive, domineering, impatient, active, quick, hopeful, 
speculative, changeable, and variety-loving. Brunets present just ex- 
actly the opposite of these traits, they are negative, static, conserva- 
tive, imitative, submissive, cautious, painstaking, patient, ploddy, 
slow, deliberate, serious, thoughtful, and specializing. On the basis 
of these and other physiognomical relations, Blackford made sweep- 
ing generalizations relating to vocational guidance. 


Per Cent oF 187 


Per Cent REQuiIRED Acruatty WHo WERE 
BY THE HypoTHEsis SaIp To Bg DescrisEeD 
BY THE ADJECTIVE 
Blond Brunet Blond Brunet 
Blond traits 
Prey CA chet acts: cs 100 O 8x 84 
POAT Oe re a 100 O 63 64 
PAB ELCSSIVEL si) 6 ai pa 100 O 49 50 
DOmiipeeriny yi... 4: 100 O 36 36 
PTD ACICOE occ ea subse) schOO O 56 51 
Brunet traits 
Merative jr rat ti ahs O TOO 16 as 
EMER eu NG ce il O 100 28 31 
Conservative... . O 100 51 61 
PROACHES Sis Css O 100 39 40 
Submissive... . 4... O 100 25 2.6 


In order to subject these claims to experimental test, Paterson 
and Ludgate prepared a sheet of paper on which the 26 traits were 
listed in random order. These papers were given to a group of stu- 
dents who were asked to select from among their acquaintances 2 
blonds and 2 brunets. In 4 separate columns, one for each person 
rated, they were to place check marks if it could be said that the 
person under consideration could be described by the adjective sup- 
plied. In this way judgments were made on 187 blonds and 187 
brunets. 

After these sheets were collected the results were tabulated 
and percentages computed as shown in the table. 

We reproduce only part of the data. The remainder tells the 
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same story. In order for the hypothesis to be substantiated in the 
positive and dogmatic way in which it is stated, it is necessary 
that we have numbers closely approximating 100 under the word 
“Blond” for the 5 blond traits. In this same column these numbers 
should drop to very close to zero with a corresponding rise in the 
brunet column and they should be very close to zero in the upper 
right-hand quarter of the table. None of these conditions obtains. 
We must conclude that there is no relationship between the ad- 
jective that a group of judges will use to describe a person and the 
kind of complexion he has. 

For several years this little exercise has been required of be- 
ginning Ohio State University students and in no instance has there 
ever been shown to be a relation. Paterson and Ludgate’s results are 
uniformly substantiated; Blackford’s claims are uniformly negated. 


In a more complicated study Cleeton and Knight ® were able 
to examine intensively the relationship between the physical features 
of face and hand and the behavior that would be described as judg- 
ment, leadership, originality, and impulsiveness in thirty different 
subjects. The psychological investigators ran into the problem of 
measuring these “psychological traits” like frankness that the phys- 
iognomists so glibly talk about as though there were complete agree- 
ment on what they referred to. Just what is a frank person? What 
kind of things do frank people say and do that established their 
frankness? How completely do people agree in their judgments on 
abstract qualities of this kind? Cleeton and Knight solved their 
problem by allowing only intimate acquaintances to make the 
ratings. They then pooled the ratings of several different raters in 
such a way that they were pretty certain that another group of 
raters describing individual John Jones, one of their thirty subjects, 
would say the same things about him. Technically this procedure 
is known as establishing the reliability of their ratings. 

They secured 122 physical measures on each of their 30 subjects 
and then made comparisons between the ratings and the 122 phys- 
iognomical signs. In all the 201 comparisons which they could 


- &G, U. Cleeton and F, B. Knight, “Validity of Character Judgments Based on 
External Criteria,” Journal of Applied Psychology, 1924, 8, 215-29. 
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make from their data not a single relationship could be found. In 
fact, their data were so monotonously regular in exhibiting no re- 
lationship that we will not reproduce them here. 


4. GRAPHOLOGY 


The same use of analogy that we have seen in phrenology, 
physiognomy, and palmistry is evident in the work of people who 
claim to be able to read a person’s character by the kind of hand- 
writing he exhibits. 

There are at least three different kinds ae graphology. First, 


there are those people who are interested in detecting forged eT ay e: 


ments and the like. That is a story entirely apart from psychology. 
Then there are those persons who consider handwriting a kind of 
expressive movement, like the gestures that a person uses. That 
story is the interest principally of social psychologists.” Although the 
experimental work from this angle is of the highest caliber, we 
cannot go into it here. The third kind of graphology asserts, with- 
out evidence, that character and handwriting are related: that am- 
bition is related to lines that slope upward; pride is related to lines 
that slope downward; bashfulness to fine lines; force with heavy 
lines; perseverance with long bars on #’s and reserve with closed 
a’s and o’s. The use of the crudest ae of analogy here is self- 
ne 
7 Hull and Montgomery * have subjected these taste claims to 
| aie test, using as subjects seventeen members of a medical 
. fraternity at the University of Wisconsin. Each man was asked to 
\ write in his own manner, in his own room, at his own desk, and 
with his own pen, a paragraph from a popular magazine. 

When he had finished writing each subject was supplied with 
a set of sixteen small cards, each containing the name of one of the 
other subjects. The subject was directed to arrange the cards in the 
7G. W. Allport and P. E. Vernon, Studies in Expressive Movement, The 
Macmillan Company, New York, 1933. 
8 Clark L. Hull and Robert Montgomery, “An Experimental Investigation of 


Certain Alleged Relations between Character and Handwriting,” Psychologi- 
cal Review, 1919, 26, 63-74. 
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order in which the sixteen subjects ranged according to ambition, 
putting the most “ambitious” person first and the least ambitious 
last. The rank thus accorded to each of the other subjects was 
recorded by the experimenter. Then the cards were carefully shuffled 
and given to the subject again. This time he ranked his fraternity 
brothers in “pride.” 

From the seventeen rankings obtained in this way, an average 
position for each subject on each of five traits was obtained. These 
measures constituted the best estimate that could be made of the 
graphologist’s traits of ambition, pride, bashfulness, force, persever- 
ance, and reserve. It remained to measure the slope of the line, the 
fineness of the lines, the length of the z’s, and the open or closed 
character of the o’s and a’s and to relate these measures to the char- 
acter ratings. 

When these comparisons were made there was not a single 
item that showed any consistent relationship to the estimates of _ 
character by sixteen judges who were intimately acquainted with J 
the people they were judging. . 

The only conclusion possible is that the graphologists who 
assert a relationship between handwriting and character or be- 
havior traits based on analogies of the one with the other are sadly 
in error. In order ‘to protect one’s self against the charlatans in this 
field it is only necessary to ask for an objective demonstration of © 
the relation which the graphologist asserts. If the only evidence 
forthcoming is the authority of the graphologist, one may safely 
conclude that he doesn’t know what he is talking about, however 
persuasive he may appear. 


Summary of the chapter —Efforts to understand human nature 
have not always been scientific. The systems of phrenology, phys- 
iognomy and graphology that we have examined in this chapter 
typify any pseudo-scientific system—under whatever name—ad- 
vanced by whatever self-styled psychologist today. These systems 
are nonscientific because they. make no use whatever of the scientific 
method. Their proponents do not develop hypotheses which can be 
tested for truth, nor do they make any effort to formulate the kinds 
of hypotheses that are-susceptible to testing. They assume the truth 
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of their hypotheses at the outset: their hypotheses become dicta 
backed only by the authority that the charlatans are able to muster. 

To the uncritical and the untrained this authority always carries 
a good deal of weight because it is supported by what seems to be 
an exact accuracy of statement. But this accuracy turns out to be 
a pseudo accuracy accomplished in three ways: first, the generaliza- 
tions are so broad that they have to be true to a degree; second, 
the generalizations are flattering, never critical; they are supported 
by selecting cases that demonstrate or illustrate the dictum—other 
specific cases that do not fit are glossed over or ignored. By the 
proper selection of instances one can prove anything at all true 
provided somebody doesn’t ask: “And how about all these other 
instances?” The charlatan has to evade this question. 

The charlatan employs principally the logical method of 
analogy. There is nothing wrong with the method, but the analogies 
are made on the basis of superficial resemblances between non- 
existent psychological traits like “force” and immaterial properties 
like “breadth of stroke” in handwriting. 

The modern psychologist with adequate training in the scientific 
method would urge as a substitute for these engaging short cuts to 
understanding human nature the long and rigorous road which 
scientific method and principles provide. Science is a hard task- 
mistress. 

Some of the elements of the scientific method were presented 
in Chapter I. The remaining chapters of this book treat of the 
application of the same scientific formula to specific segments of 
behavior. One of these segments is how people reason, so that we 
return to this same theme in Chapter XV. 


UU 


INHERITANCE 


EW problems are older than those pertaining to the relative 

importance of heredity and environment in determining hu- 

man behavior. Few have more practical significance. If it is 
true, as some hold, that man’s personality is wholly determined by 
heredity, then education in its broadest sense should merely allow 
growth to proceed with the least possible interference from people 
_ and circumstances. If it were possible to determine accurately what 
a person is innately best fitted for, his training should take place 
along these lines and no others. Since, according to this view, en- 
vironment offers only an opportunity for inborn traits to develop, 
the only hope of racial improvement lies in allowing only these per- 
sons of unusually gifted hereditary backgrounds to have progeny. 
Some even argue that a gifted person will grow into superlative 
achievement in spite of environmental handicaps of the harshest 
sort, and contrariwise, opportunity is wasted on those who are in- 
nately incapable. This is an extreme hereditarian’s viewpoint. 

Another opposed view throws the burden of responsibility onto 
the environment. Opportunity, it is said, is the fundamental de- 
terminant of human behavior. People fail to achieve useful whole- 
some lives, not because their germ plasm is defective but because 
poverty and restriction have so limited their horizons. Concentrate 
on eliminating poverty and on equalizing opportunity, rather than 
on mating selectively if we would improve national well-being. 
This is an extreme environmentalist position. 

The tremendous social impact of these two opposed ideas is 
obvious. The first fits in with an aristocratic political philosophy, 
and people with aristocratic tendencies have done all they can to 
foster it. The second view fits the democratic ideal of equal op- 


portunity for all and the more recent extension of this notion to 
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include abundance and wealth of opportunity rather than half-open 
doors. Slum elimination projects have their origin in social beliefs 
of this kind. 

What is the answer? Which group is right? What compromise 
position can be worked out which is best in accord with the facts? 

The scientific way to approach a problem of this kind is to 
marshal whatever facts we are reasonably certain of and arrive at 
some sort of an hypothesis that can be tested by an experiment. 
Just to suppose what would happen if we transplanted a group of 
Hottentot boys to Central Illinois and took an equal number of 
Illinois boys to Central Africa is outlawed at the beginning because 
the rules of the scientific game demand that we actually try out 
our bright ideas, and not just talk about them. It isn’t at all likely 
that we ever could actually make an experiment of this kind. But 
frequently what would be morally outrageous as a planned experi- 
ment actually does take place as a result of circumstances beyond 
the control of organized society. An example of this kind of oc- 
currence will be described shortly, but let us examine first an ex- 
periment with animals as subjects which was designed to test the 
hereditarian viewpoint. 


1, ANIMAL EXPERIMENTS 


The experiment was conducted by R. C. Tryon, a psychologist 
of the University of California. 

One hundred forty-two rats chosen at random were required 
to traverse a long and complicated pathway nineteen times. At the 
end of the path the animals were rewarded by finding food. A 
system of pathways like this is known as a maze. It is an instrument 
of wide use in psychological investigations, because it presents a 
series of alternative paths to food. Some of these are more direct 
than others. Hungry clever animals soon learn to take the most 
direct route in the shortest possible time, but hungry, dull, and 
stupid animals take the wrong turns on many more occasions, and 
in doing so require a longer time to go from the starting point to 
the food. The number of blind alleys they enter in successive at- 
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tempts to get from one end of the maze to the other is taken as 
an index of how quickly they are learning. 

The total number of blind-alley entrances for each rat in its 
nineteen trials showed that the rats, like humans, differ in the quick- 
ness with which they learn a new task of this kind. Some rats 
entered as few as seven or eight blind alleys. Others, with equal 
opportunity to make errors, entered as many as 214 culs-de-sac. The 
remainder ranged between these two extremes. 

When this part of the experiment had been completed, the 
bright rats were segregated and bred together as a group, and the 
dull and mediocre rats were bred together as another group. Their 
progeny were kept separately and required separately to run the 
same maze that had served to divide the preceding generation into 
bright and dull performers. Reference to the F, (first generation) 
progeny in Figure 4 shows the records made by these individuals 
when each had completed its nineteen trials. The figures on the 
horizontal axis of the graph refer to the total number of blind alleys 
entered. The figures on the vertical axis refer to the percentages of 
bright and dull groups respectively, according to the total number 
of errors committed. 

If we examine the series of graphs, one for each successive 
generation, we see that in the F, progeny there is little difference 
between the records made by the bright and dull groups. However, 
as the process of selective breeding is continued, and bright in- 
dividuals are consistently mated with each other, while the dull 
individuals are also inbred, we observe that the curves for the re- 
spective groups become more and more distinct and separate from 
each other. Finally in the F, individuals (or eighth generation) 
there is practically no overlapping in ability between the two 
groups. In Figure 4 the intervening generations F., F;, F;, and F; 
are not shown. 


One can see how impossible it would be, from the standpoint 
of time alone, to make an experiment involving several human 
generations. To make such an experiment with human subjects 
would take something like two hundred years. But aside from the 
time required there are many other practical considerations which 
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Fic. 4.—The errors that rats made on a standard maze through eight genera- 
tions of selective breeding. The “brightest” and the “dullest” rats in each generation 
were inbred. 
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make this type of an experiment impossible to conduct with people. 
Although our principal interest is in people, not rats, we can only 
infer that something very much like this would happen if we were 
rigorous in our selection of human subjects over many generations. 

In the absence of experiments with people, there have been 
attempts to gather information about old families whose social and 
political history is known. One of the most famous of these is an 
early study by Goddard called The Kallikaks. It recounts the known 
history of two lines of the descendants of Martin Kallikak, a revolu- 
tionary war soldier. One of these lines had its origin in the mating 
of Martin and a normal woman, the other through an illicit affair 
that Martin had with a feeble-minded girl. The genealogy shows 
clearly that there is more feeble-mindedness, poverty, and social 
viciousness in the illegitimate line than in the other. But how much 
of this asocial conduct and general worthlessness is due to the fact 
that the line started with a feeble-minded girl and how much is due 
to the social level and economic insecurity of this branch of the 
family cannot be determined. Observations on other families, like the 
Edwards family of New England, which show an unusually large 
number of successful people, are likewise ambiguous in this respect. 


The only conclusion which we may draw from Tryon’s experi- 
ment with the rats is that two so-called “pure lines” have been 
produced through selection.!/Inbreeding among the bright tndi- 
viduals results in bright progeny, and inbreeding among the dull 
individuals results in dull progeny. Experimental evidence of this 
kind serves to establish the fact that the ability of the rat to learn 
the maze has a biological basis and, further, that the differences in 
this ability are genetically determined. Differences in ability to learn 
a thing, among human beings as well as among rats, are probably 
determined by many hereditary factors. But because Tryon’s animals 
learned promptly in this maze does not necessarily mean that they 
will learn all other things with as much difference as we find here. 
What the precise relations are between the abilities.of the rats on 
other kinds of learning tasks is the problem on which Dr. Tryon is 
now working. 
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2. THE WILD BOY OF AVEYRON? 


In the year 1799, a group of sportsmen found roaming in a 
French forest a lad who later came to be known as “the wild boy 
of Aveyron.”? He had apparently been living on roots, berries, and 
such other provender as might be found in the woods. When dis- 
covered he was naked, scarred, and unkempt, and sought to resist 
capture by hurriedly climbing into a tree. Although he appeared to 
be fully eleven or twelve years old, he was quite unable to talk and 
was without knowledge of the most rudimentary habits of personal 
cleanliness. He was taken to Paris and subjected to a long period 
of methodical and painstaking education by a young French doctor 
named Itard. Despite the fact that considerable progress was made 
toward fitting him for the complexities of civilized life, the train- 
ing on the whole was regarded as unsuccessful. 


The hereditarian explanation of the boy’s behavior—The 
customary way of explaining the fact that a human being of this 
kind does not respond well to the efforts of those who would 
civilize and educate it is to say that he is feeble-minded. It is in- 
ferred that even if such children had lived under civilized condi- 
tions, they would still have failed to duplicate the accomplishments 
of normal individuals. This reasoning carries with it the assumption 
that because these children were not up to the average for their 
ages when their re-education was discontinued, there must have 
been something wrong with them in the first place. In fact, going 
one step further, it is often argued that the “wild” children were 
probably abandoned because they displayed, idiotic or imbecilic 
tendencies at a very early age. 


The environmentalist explanation—But there is a second way 
of accounting for the behavior of the wild boy. He may actually 
have learned, in a literal sense of the word, to be wild in the same 
way that a Caucasian child reared among Chinese grows into the 
1 Adapted from W. N. Kellogg and L. A. Kellogg, The Ape and the Child, 
McGraw-Hill Book Company, Inc., New York, 1933. Used by permission. 


? Jean-Marc-Gaspard Itard, The Wild Boy of Aveyron. Translated by George 
and Muriel Humphrey, D. Appleton-Century Company, New York, 1932. 
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Chinese customs and language, or a baby that has been kidnapped 
by gypsies knows in later years only the gypsy manner of living. 
He need not originally have been feeble-minded. He may have 
been so profoundly impressed with the experiences of his earlier 
years that the later efforts to teach him the reactions of the average 
educated child did not bear full fruit. He had passed the age where 
the learning of ctvilized commonplaces was easy and natural, and 
had already consumed the most formative years in learning other 
things. ‘The wild animal cannot be thoroughly tamed unless its 
taming starts soon after it is born, which, paradoxically, is before it 
has actually become wild. Heredity, in this explanation, becomes 
of secondary importance; education and training are the powerful 
causal factors. 

Here, then, are two complete but entirely distinct methods of 
accounting for the same phenomena. 


Which view ts correct?-—We can never know for certain which 
of these views is the correct explanation of the behavior of 
abandoned children. We could get a clue as to which is more likely 
to be true if we knew something about the hereditary background 
of a new case, but we should have to place a normal human infant 
in uncivilized surroundings and observe and record its development 
as it grew up in this environment. Since an experiment of this kind 
can not be carried out with a child, we must fall back on animal 
subjects. 


4. THE APE AND THE CHILD 


It would be both possible and practical to reverse these condi- 
tions. Instead of placing a child in a typical animal environment, 
why not place an animal in a typical human environment? Why 
not give one of the higher primates exactly the environmental ad- 
vantages which a young child enjoys and then study the develop- 
‘ment of the resulting organism? * 


3W.N. Kellogg, “Humanizing the Ape,” Psychological Review, 1931, 38, 
160-70. 
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If such an experiment were to produce dependable results, it 
would admit of no halfway measures. To carry it out in any com- 
prehensive manner one would have to obtain an infant anthropoid 
ape, as young as possible, and rear it in every respect as a child is 
reared—even to the most minute detail. The animal subject would 
have to be bottle-fed, clothed, bathed, fondled, and given careful 
human treatment in every phase of its daily existence. It would 
have to be placed in a perambulator and wheeled. It would have to 
eat with a spoon as soon as it was able to feed itself at all. Its’ 
mistakes would be gently and persistently corrected as are the 
mistakes of a child. It would have to be made a thoroughly hu- 
manized member of the family of the experimenters, who would 
serve respectively in the capacities of adopted “father” and “mother.” 
Many of the highly developed customs of our society might thus 
become integral parts of its behavior equipment in much the same 
manner that they are built into the human baby. As far as its im- 
mediate surroundings are concerned, the animal must never be 
given the opportunity to learn any other ways of acting except the 
human ways. This means that the psychological as well as the 
physical features of the environment must be entirely of a human 
character. That is, the reactions of all those who come in contact 
with the subject, and the resulting stimulation which these reactions 
afford the subject, should be without exception just what a normal 
child might receive. 


Things we must avoid—Instances of anthropoid apes which 
have lived in human households are of course by no means un- 
known. But in all the cases of which we have any knowledge the 
“human” treatment accorded the animals was definitely limited by 
the attitude of the owner and by the degree of his willingness to be 
put to boundless labor. If an organism of this kind is kept in a cage 
for a part of each day or night, if it is led about by means of a collar 
and a chain, or if it is fed from a plate upon the floor, it is not un- 
reasonable to suppose that these things must surely develop responses 
which are different from those of a human being. A child itself, if 
similarly treated, would most certainly acquire some genuinely un- 
childitke reactions. Again, if an organism—animal or human—is 
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talked to and called like a dog or a cat, if it is petted or scratched 
behind the ears as these animals are so often treated, or if in other 
ways it is given pet stimuli instead of child stimult, the resulting 
behavior may be expected to show the effects of such stimulation. 


The incidental nature of the proposed training —The training 
of the ape. must be what.might be.called-znetdental-as-opposed.to 
systematic or controlled training. What it got from its surroundings 
it would have to pick up by itself just as a growing child acquires 
new modes of behavior. It would be necessary to avoid deliberately 
teaching the animal, trial by trial, a series of tricks or stunts which 
it might go through upon signal or command. The things that it 
learned would have to be its own reactions to the human stimuli 
about it, not meaningless rituals elicited by a sign from a keeper. 
The spoon-eating training, to take a concrete example, according to 
the plan was to be taken up only in a gradual and irregular manner 
at mealtime, as the subject’s muscular co-ordination fitted it for this 
sort of manipulation. There would be no attempt to labor mechani- 
cally through a stated number of trials, rewarding or punishing the 
animal as it might. succeed or fail. Such a proposed procedure, it 
will be readily seen, is loose and uncontrolled in that it precludes the 
opportunity to obtain quantitative data on the number of trials ne- 
cessary to learn, the number of errors made, or the elapsed time per 
trial. It has the advantage, nevertheless, of being the same sort of 
training to which the human infant is customarily subjected in the 
normal course of its rearing. 


Conclusions that could be drawn—At the completion of our 
experiment we should be in a position to make definite inferences 
regarding the two organisms: 

(1) If the chimpanzee had failed to develop as did the child but 
remained instead on a subhuman level, then we could say that 
hereditary factors were dominant and that training did not seriously 
affect the resulting organism. Development along divergent lines 
within the same environment would show the importance of he- 
redity. It could be maintained, should such results be secured, that 
the ape, given full opportunities to acquire a complete repertory of 
human reactions, had progressed only part of the way. 
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(2) If the chimpanzee in the human situation acquired many 
characteristically childlike responses, such results would show the 
importance of the human stimuli upon its growth. The extent to 
which the subjects learned to react in the same ways despite their 
different heredities would demonstrate the effect of the common cul- 
tural environment. : 

(3) In addition to showing environmental influence, the pres- 
ence of identical responses in the ape and the child would also show 
that the heredities of the two, although different, were at the same 
time similar enough to permit like reactions to the same stimulation. 
Yet without the special influence of the civilized environment to 
serve as an activating cause in bringing out these likenesses, they 
would surely never come to light. 

Now no one, we hope, will be foolish enough to suppose from 
reading a proposal of this sort that either of the Kelloggs has so far 
lost his senses as to presume that you can make a human being out 
of an animal. There are obviously many natural differences between 
man and the apes which no amount of environmental equalizing 
can overcome. 


The accomplishment of the experiment—No one can appre- 
ciate the detailed nature of the preparations required for the accom- 
plishment of an experiment like this. The experimenter had to 
obtain a leave of absence from the University of Indiana, where he 
was teaching, and move his family to Florida for the duration of the 
experiment. This arrangement involved the co-operation of numer- 
ous colleagues and administrative officers. No college professor is 
wealthy enough to be able to take a year away from teaching with- 
out salary. As is true in most cases of this kind, an appeal was made 
to a foundation for the necessary money to furnish living expenses. 
The demands made on foundations are so numerous that each 
request must be carefully scrutinized. This involves convincing other 
people of the merits of the proposal. When all of the arrangements 
had been completed and the Social Science Research Council had 
agreed to grant Dr. Kellogg a fellowship there was already a history 
of several years’ preparation that one never hears about in the for- 
mally written reports on experiments like this one. 


OF GENERAL PSYCHOLOGY 4I 
On June 26, 1931, a young female chimpanzee in the colony of 


the Anthropoid Expériment Station of Yale University at Orange 
Park, Florida, was separated from her mother, in whose cage she 
had previously been living. This little animal, named Gua, had been 
born in captivity in the Abreu Colony * in Cuba on November 1s, 
1930. She was turned over to the Kelloggs following the separation 
and was soon thereafter taken to their home, where her humanizing 
was begun. Her age at that time was 7/4 months, or almost exactly 
2¥, months less than that of the Kelloggs’ only child, Donald, who 
had been born August 31, 1930. 

These two individuals lived together as companions, playmates, 
and members of the same household until March 28, 1932. Their 
surroundings and treatment were as nearly Nie as it Was possible 
to make them. At that time, 9 months after the initiation of the 
research, Gua had attained the age of 164% months, while Donald 
was 19 months old. The experiment was then discontinued and the 
ape was returned by a gradual habituating process to the more re- 
stricted life of the Experiment Station. During the nine months a 
continuous series of tests, comparisons, observations, and experi- 
ments made upon the two subjects covered nearly every phase 
of their structure and behavior for which there were measuring 
facilities. 

We select for digest here only a few of the observations made 
during the study; for the complete account the student is referred 
to The Ape. and the Child. 

By the end of the first week Gua was always dressed in diapers 
and shoes, and on one or two occasions she had been clothed in a 
romper suit as well. Within the same period she began to sleep in 
her crib (although at first without a full equipment of bedding), 
and she was regularly fed from a spoon and a cup in her high chair. 
By the end of the second week, she permitted the cutting of her 
4 The story of a colony of great apes maintained by Mrs. Abreu, a wealthy 
resident of Havana, is found in R. M. Yerkes, Almost Human (1925). Mrs. 
Abreu’s interest in apes was principally sentimental, but she did allow inter- 
ested and qualified persons to make scientific studies of her animals. These 


studies by Yerkes and Bingham were responsible for the opening of the 
Orange Park Station of Yale University. 
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_ finger nails and before the fourth was over she was daily submitting 
to the application of a toothbrush. 


General description of play activities—The human infant served 
as Gua’s most intimate playmate for nearly nine months, and she 
in turn filled a similar role with regard to the child. It is safe to say 
that Gua was the first playmate Donald had ever had, aside from his 
parents. He correspondingly became the first playmate of the little 
animal, excepting only her mother, with whom she lived during her 
earlier cage existence. The initial reactions of the subjects toward 
each other should for this reason be of particular significance. 

From the moment they first entered each other’s presence there 
was evidence of curiosity and interest on the part of both. The in- 
terest seemed to be more marked in the case of Donald than of Gua. 
When they were seated side by side, the child reached for the ape 
and touched her, although at that early stage she would make no 
corresponding advances. They were not subsequently brought into 
close proximity for several days, but continued to eye each other 
from a distance. Donald, as before, seemed to persist in this behavior 
more than the chimpanzee. As soon as they had been moved 
together for the second time, she immediately extended her lips in 
a series of exploratory kisses which touched the child upon his face 
and lips. At first he seemed startled but made no avoiding reactions 
and subsequently cooed his pleasure. 


Mutual attachment of the two infants—As examples of the 
mutual attachment which grew up after their initial meetings, it 
may be pointed out that Gua almost always, if not prevented, would 
make her way in some manner to the child. She would go to him 
if he was in his walker, climb into his lap if he was seated in his 
high chair, and frequently sit upon his foot or his leg if he was on 
the floor. She would even follow him away from the protection of 
those who cared for her. If he had not yet awakened from his nap 
when she awoke from hers, she could hardly be kept from the door 
of his room, to which she would go, and, during the later months, 
which she would open. 

Once, during an unavoidable absence on the part of the two 
observers, the subjects were left at home taking their noonday naps 
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in charge of a maid who was new and somewhat strange to Gua. 
The ape, then 10!4 months of age, awakened before either of the 
experimenters had returned. A report of her activities as obtained 
from the attendant is as follows: When Gua awakened and found 
herself alone with the strange person she began screaming and ran 
from one room to another as if in search of a familiar face. Her 
cries aroused Donald, to whose door she had not yet gone. Imme- - 
diately upon hearing the noise he made, she rushed to the door of 
his room and hammered on it with both hands. When she was 
permitted to enter, she became quiet at once and remained in the 
presence of the child without further disturbance. 

On another occasion, about two weeks after this incident, when 
the subjects were playing beside each other in the same room with 
both the adults, one of the observers without warning accidentally 
upset a chair. This made a sharp clatter near Gua as it struck the 
floor. Instead of running towards either of the grown-ups—a reaction 
to be expected under such circumstances—Gua rushed to Donald, 
threw both arms around him, and hugged him tightly, crying the 
while. 

On his part, Donald began to toddle to Gua as soon as he was 
dressed and put down on the floor in the morning. His first act was 
then to greet her by stooping forward and hugging her. The same 
procedure would usually be repeated whenever she had been scream- 
ing or even if she had only been scolded. The little animal in her 
turn began about this time to take what appeared to be a protec- 
tive attitude towards the child, particularly if the two were out 
of doors. When they held hands as they walked together, it was 
Gua at first who did the actual holding. If their grip broke for an 
instant, it was she again who stopped, waited for Donald, or went 
after him and seized his hand in hers, although the child became 
the aggressor in this act at a little later date. When Donald would 
cry, she would run to him, and if he was being carried by someone 
she would often slap the holder. 

The kinds of things they learned—At the age of 10 months the 
chimpanzee released a door latch by turning the door knob. Her 
first success in such a task was accidental, however, since she was 
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ExcERPTS FROM THE KELtoccs’ Protoco.is 


July 5, 1931. 

Donald placed in baby pen. Gua is on floor outside of pen. She goes towards 
him, reaching through the bars with her right hand. They hold hands. Donald seems 
delighted. She touches him gently on the abdomen with her closed fist. He gets 
hold of her hair and pulls it. She reaches through the bars with her right hand, and 
extending her index finger she touches his hand lightly. She loses her balance while 
sitting and falls back. . . . Donald soon afterwards falls likewise from a sitting posi- 
tion to his back, and cries. 

July 10, 1931. 

He stands in his play pen holding the rail. He is apparently so delighted 
when she approaches that he lets go with one hand as if to reach for her and nearly 
loses his balance. He laughs with almost every breath. . . . Gua goes to side of 
pen. Donald falls down, first to a sitting, then to a lying posture. He is picked up 
and placed again in a sitting position. He leans forward towards her so far that he 
then falls forward. Raises his head while lying prone and looks through the bars at 
her. She reaches in to him, pulls his head down and kisses it. She touches his face 
and hands. ... Both seem to be very interested and strive to get nearer to each 
other. 

July 11, 1931. 

He is so excited he pants, vocalizing at each exhalation. He repeatedly stands 
up in his walker and then sits down again stamping his feet in this manner. He 
seems to like to see her fall down and invariably laughs aloud when she does. She 
is very active, moves rapidly and awkwardly, and probably falls oftener than usual. 
She moves towards him, bites at the counting balls on his walker, and pushes the 
walker with her hand. He reaches for her head and touches it. He evidently at- 
tempts to go after her in his walker as she moves away but jumps up and down in 
his excitement and pushes the walker backward instead. He cannot push it forward 
very well as yet. 

July 13, 1931. 

They are placed on a bed together. Donald reaches towards Gua. She “smiles.” 
Seems very complacent and friendly. He puts his finger in her eye. 

He then gets upon his stomach and while in this position he slides himself 
backward by pushing with his hands. He accidentally slips off the bed by this means 
before he can be caught. He is not hurt but cries loudly. Gua appears terrified at the 
noise and excitement and although she utters no sound, she rushes to me and buries 
her head in my lap. 

She continues to kiss Donald frequently on approaching him. This is usually 
the case when she climbs up in his high chair, making contact with his bare foot 
which she kisses. 
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hanging by one hand from the knob at the time so that the torque- 
like pull of her weight on one side of the handle caused it to turn. 
Just when accidental door opening, which thereafter became quite 
common because of her increasing tendency to hang upon door 
knobs, gave way to deliberate door opening, it would be difficult to 
say. For some months Gua was more likely to cry, or to lie down 
on the floor and look beneath a door, to put her fingers under it, 
or to slap it, than she was to manipulate the knob itself. The child 
never succeeded throughout the entire nine months in releasing a 
single door latch, possibly because of the shortness of his reach. He 
would, nevertheless, touch the knobs with his fingers and rattle 
them almost whenever he approached one. 

By the time the ape had attained the age of 13!4 months, she 
was observed to unlatch the front door of the house in a manner 
which appeared anything but accidental. This she accomplished by 
climbing upon a small piece of furniture beside it, reaching from the 
furniture to the knob with her right hand, and turning the knob 
successively to the right and to the left by extending and flexing her 
arm. As soon as the latch was released she pulled the door open 
at once. 

Gua also formed a connection between electric light switches 
and the appearance of the light. The response, which she picked up 
without instruction or assistance, consisted in hooking the index 
finger over the movable part of the toggle switch and pulling it 
downward. Yet neither could extinguish the light by pushing the 
switch upward for more than a month, when Gua alone achieved 
this result. Donald tried frequently, but he was never successful, 
probably because his hands and fingers were not sufficiently sturdy. 

The child proved, on the other hand, to be much superior to the 
chimpanzee at the game of pat-a-cake, for Gua was here a hopeless 
failure. Toward the last she would slap the extended hands of one 
of the adults when told to pat-a-cake but she never learned to 
respond with typical handclapping. Her inability to acquire such a 
simple reaction is all the more surprising in view of the fact that she 
was given almost daily opportunity for such play for several months, 
while the human infant was not so persistently encouraged. 

Miscellaneous observations of this sort are obviously conflicting 


46 EXPERIMENTAL FOUNDATIONS 


with regard to the relative learning ability of the two subjects, so 
that we must turn to more precise experimental techniques in order 
to throw light on this important comparative problem. In this con- 
nection it is to be noted that probably the most exact and certainly 
the most persistent training through which the average human baby 
is conducted is in learning to control the bladder and bowels. Such 
training is begun usually at the age of less than a year and may con- 
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Fic. 5.—Average number of bladder errors per day for the ape and the child. The 
points plotted are the averages of 13-day periods. (After Kellogg.) 


tinue as long as three or four years. If properly managed it is an 
invariable, methodical, day-and-night procedure which few subse- 
quent endeavors in the lifetime of the individual can equal in either 
regularity or extensiveness. Here, then, should be an excellent field 
in which to compare the learning abilities of the two organisms, 
without modifying their ordinary childlike surroundings or con- 
ducting them through unusual or irregular processes of training. 
i Throughout the 9-month period of training in both bladder and 
* bowel control, nearly 6,000 responses of the ape were tabulated, of 
which a little over 1,000 were errors. The child, in his turn, reacted 
more than 4,700 times, of which about 750 were errors. 


Manual dexterity In manual dexterity, particularly with re- 
gard to the grasping of small objects and the making of fine, co- 
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ordinated finger.movements, the ape, it is well known, is inferior 
to man. The finest prehensile movements of which Gua is originally 
capable are made with the lips. In getting a morsel of food from the 
tray of her high chair, or in picking up such a minute object as a 
pin, her reactions at the beginning are invariably” to stoop “forward 
and use the mouth. There are good reasons why this should be the 
case: (1) The lips of the chimpanzee form an important tactile 
organ with an apparent capacity to feel and manipulate small ob- 
jects considerably surpassing that of the corresponding human parts. 
(2) The length and awkward shape of the hands and fingers pre- 
clude their being employed with as much efficiency as human hands 
and fingers, as, for example, in making the fine thumb-and-finger 
pincer movement. (3) In the beginning, when Gua can walk only 
on all fours, it is much easier for her to carry objects in her mouth 
than in her hands. This in itself predisposes toward a greater use of 
the lips. To encourage her in the increasing use of her hands and 
fingers, toys and tidbits which are held out to her are not released 
if she tries to take them with the lips. This method seems to be 
generally effective, and its use is soon followed by a change in be- 
havior in which the hands come to be employed with greater fre- 
quency and proficiency. 

That Gua’s coarse or gross hand movements are relatively 
clumsy may be accounted for in part by the backward limitations in 
the angles of movement of the wrist and finger joints. The gross 
grasping response for her involves not only the closing of the fingers 
but usually the movement of the wrist towards the arm as well. It 
consists of a sort of rolling up on the object in a manner which 
sometimes suggests the curling movement made by the end of an 
elephant’s trunk (see Figure 4). The thumb is seldom used in such 
reactions. Her ability to bend the wrist and fingers backward, often 
in addition, makes it difficult for her to release objects from her 
grasp. Thus in her efforts at building with blocks she can put one 
block upon another readily enough, but she does not seem able to 
get her long curved fingers away from the second block without 
upsetting the whole tower, even though it may consist of no more 
than two blocks. 
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Fic. 6.—The chimpanzee 
grasps a bulky object like a 
ball, by pressing it against 
the volar surface of the 
forearm. The wrist will al- 
low the palm of the hand 
to bend in this direction 
much further than it is pos- 
sible for a human being to 
do. (After Kellogg.) 


Fic. 7.—In a few in- 
stances Gua picked up small 
round objects like beans be- 
tween the nails of the thumb 
and index ffinger. This 
movement is as near as she 
ever comes to the more ac- 
curate thumb-forefinger op- 
position of the child. (After 
Kellogg.) 
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What shall be our criterion in the separation of those responses 
of the ape which show the particular effect of the human environ- 
ment from those which seem not to do so? As a test upon each act 
we shall ask the following question: Could the chimpanzee possibly 
have developed this behavior had she been reared without the perti- 
nent stimult of the civilized surroundings? If the answer is “yes” or 
“doubtful,” we shall classify the response as probably independent 
of the special influence of the human situation. If the answer is 

” then we shall feel justified in classifying the act as dependent 
upon the civilized environment. 


Behavior that would have developed without human surround- 
ings. —That Gua’s mouth is more mobile as an organ of prehension 
is independent of the civilized environment. The same is true of her 
more consistent avoidance of bright lights, her (apparently) keener 
hearing, and her many distinctive emotional reactions. Similarly we 
should place her greater propensity to bite and chew, her inability 
to pick up small objects with the fingers, and her deficiency in 
articulation in this category. Her further deficiencies in exploration 
and manipulation, her attention to stimuli for only a relatively short 
time, and her inferiority in imitation seem also to us to belong under 
this heading. She was superior in muscular co-ordination and faster 
in her involuntary movements, stronger, and remembered better 
than the child. 

These characteristics we think are independent of the specific 
humanizing features of the environment in which Gua lived. Cer- 
tainly this need not mean that the influence of some sort of environ- 
ment cannot be proven in every one of them. But it does mean that 
they would probably have developed much as they are tn almost any 
environment which permits healthy and regular growth. 

Since Donald’s performance was about average. for his age, the 
respects in which the ape surpassed him are the respects in which 
she was generally more advanced than.the average child approxi- 
mately as old as herself. They cast no necessary reflection upon the 
child, but are rather points of special credit for the ape. She may 
thus be said to have become “more humanized” than the human 
subject. 


50 | EXPERIMENTAL FOUNDATIONS 


Behavior dependent on the human environment.—Here we 
would place her skipping, her greater co-operation and obedience, 
her tendency to kiss for forgiveness, her skillful opening of doors. 
Her more frequent sly behavior suggests the mischievousness of a 
lively boy, while her superior anticipation of bladder and bowel re- 
actions are an obvious mark of progress. Her striking ability to eat 
with a spoon and to drink from a glass compare with corresponding 
abilities of children much older than she. 

We conclude, therefore, that zt is possible to list a group of be- 
havior items which depend principally on the bodily structure of 
the ape that would occur in any environment. But at the same time, 
Gua became surprisingly humanltke and, in the respects that we 
have mentioned, was actually superior to Donald. These items we 
infer are dependent on the human environment in which she lived 
for nine months. 


Summary of the chapter—There are two opposing views relat- 
ing to the efficacy of heredity as an explanation for differences in 
human ability and attainment. Which of these views, if either, is 
correct cannot be discovered by direct experiment with people for 
various practical reasons. We have to depend on experiments with 
animals. One of these, Tryon’s, shows that the biological basis or 
bases for maze learning can be manipulated genetically. “Bright” 
and “dull” rats can be developed by selective breeding. But “bright” 
and “dull” as they refer to a particular maze may not be significant 
designations for other learning situations. 

The experiment with Donald and Gua is a record of observa-. 
tions on two animals entirely different from the genetic standpoint 
who were reared in like cultural environments. In those acts in 
which the structural anatomical features are extremely: important, 
the ape remained an ape, but in many ways she became human- 
like in her reactions and in some instances actually exceeded the 
performance of average human youngsters her own age. Cultural 
modification and molding ordinarily begin with birth and progress 
in an integrated way with the anatomical development of the organ- 
ism. ‘These anatomical structures are inherited. No amount of en- 
vironmental similarity ever makes them more alike. 
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IV 


MATURATION AND GROWTH 


SIDE from the general questions of the relative influences of 
heredity and environment that we have considered in Chap- 
ter III, there is another important determinant of behavior 

generally called maturation, or more simply, growth.’ The factor of 
growth itself without any co-operation from the environment except 
that involved in sustenance of the organism can account for some 
limited types of behavior. This hypothesis has been subjected to 
experimental test in several different ways and with several different 
kinds of animals as subjects. We will take up the simpler cases first. 


1. EXPERIMENTS WITH FROGS AND SALAMANDERS 


The psychologist Carmichael selected frogs and salamanders as 
his experimental animals. In both of these animal forms there is con- 
siderable development in the larval stages that in mammals is ac- 
- complished in the uterus of the mother, and is therefore hidden to 
the inquisitive eye of the scientific investigator. Another important 
reason why these forms are used is that the behavior of these animals 
is relatively very simple. It is always best to try out an idea in the 
simplest possible form. When explanations are possible in the simple 
forms, then it is time to progress to those that are higher and more 
complex. 

1 Although the terms growth and maturation are feonamney used inter- 
changeably, they are, strictly speaking, not synonymous. Growth implies 
chiefly an increase in body size. Maturation implies an increase in the com- 
plexity of the bodily tissue, or differentiation. Both usually occur together, 
although not necessarily. It should be clearly understood, therefore, that the 
development of behavior depends on the increased differentiation of the body 
_ tissues, or maturation, even though the word growth is occasionally substi- 
tuted. 

51 


52 EXPERIMENTAL FOUNDATIONS 


At the beginning of this century it was discovered that the drug 
chloretone could be used to anesthetize small animals like tadpoles 
so that they would continue to grow normally but would be entirely 
unresponsive to any kind of stimulus. Under the proper concentra- 
tion of chloretone in water the larval growth is somewhat slowed 
down, but it continues in its essential respects while the animal 
remains absolutely inert. If the concentration is made too strong, 
the animal will be killed or will develop in abnormal ways. There- 
fore it is absolutely necessary to maintain the concentration at just 
that point where the skeletal muscles will not respond, but where 
the vital maturation processes will not be interfered with. This con- 
dition exists when a concentration of approximately 4 parts chlore- 
tone to every 10,000 parts water is used. For almost a quarter of a 
century this discovery was an interesting scientific fact. No one had 
taken advantage of it until Carmichael set to work to make use of it 
in answering this riddle about the relative influence of growth and 
experience in animal development. 


Method—Hie collected frogs’ eggs, and the eggs of a little sala- 
mander, not so well known but almost as numerous as the frog in 
certain parts of the country. At times these eggs can be found in 
ponds where frogs and salamanders live. They come in clusters 
known as clutches and are imbedded in a jellylike substance from — 
which they have to be removed one at a time and transferred to 
small laboratory dishes, one to each dish and with the dish properly 
labeled with the specimen number. 

After a few days, the embyro can be observed directly through 
the transparent egg. At this stage it does not move at all. It has no 
eyes, ears, or limbs—these are all supplied in the next few days. In 
the normal course of events the animal soon becomes free-swim- 
ming and at this point we come face to face with a very important 
question: Does the animal learn to swim, or does it simply grow up 
to a certain stage of adulthood at which it begins to swim regardless 
of the opportunity to learn? Do the stimuli that play on the matur- 
ing animal from the outside have anything at all to do with the 
swimming response, or would it occur irrespective of these outside 
influences? 
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This general question had been tried out experimentally before. 
In one widely quoted ” experiment, birds had been confined in small 
cages where they could not have possibly flown and where the ex- 
perimenter thought that exercise of the wing muscles was not pos- 
sible. Confined birds, when released, flew as well as those that had 
not been confined. These results do not impress us today because it 
is easy to see that it would have to be a very close-fitting cage that 
would absolutely remove the possibility of wing exercise. The wings 
could be moved even if they could not be used in typical flying 
movements. There was not complete control over the effect of prac- 
tice. Even a little practice may be very effective. In Carmichael’s 
experiment, however, there is an opportunity to prevent all muscle 
movement by anesthetizing the animal. Indeed, the two experiments 
are not directly comparable because the young bird, after hatching, 
is a much more mature animal than the amblystoma larva. 


Results —At a stage well in advance of the normal appearance of 
the swimming response, Carmichael * removed half of his develop- 
ing frogs and salamanders to the anesthetic solution. The other half 
were allowed to develop normally. The latter group constituted a 
normal series with which the responses of the experimentally an- 
esthetized animals could be compared. When the unanesthetized 
controls had been swimming freely for some time, the experimental 
animals were placed in tap water, one at a time, and their responses 
to a slight touch on the side of the head with a slender glass rod 
were noted. On the average, for the first twelve minutes there was 
not any response at all. Then, in response to the touch, they bent, 
some toward and some away from the side upon which they were 
stimulated. The responses continued more promptly, more precisely, 
more vigorously, until by the end of thirty minutes, on the average, 
they were swimming freely—swimming so well, as a matter of fact, 
that it was very difficult to distinguish them from the normal ani- 
2D. A. Spaulding, “Instinct, with Original Observations on Young Animals,” 
Macmillan’s Magazine, 1873, 27, 282-93. 

* Leonard Carmichael, “The Development of Behavior in Vertebrates Experi- 


mentally Removed from the Influence of External Stimulation,” Psychologi- 
cal Review, 1926, 33, 51-8. 
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mals that had not been anesthetized and by this time had been 
swimming for five days. 


Interpretation of the results—If it were possible to release the 
experimental animals from the anesthetic instantaneously, it would 
be possible to infer that the whole half hour was just a period of 
very rapid learning in which enough was learned to make up for 
the five days’ practice on the part of the control animals. But no 
such inference is possible because we know that the usual effects of 
drugging dissipate slowly, not instantaneously. Or we could infer 
that the whole half hour was the period required for total recovery 
from the chloretone and that no learning at all took place. But this 
would not be a reasonable inference because it entirely neglects the 
possibility that learning may take place. We are left, then, with the 
only other reasonable interpretation, namely, the half hour is partly 
a period of recovery, partly a period of rapid learning. 

If we are really scientifically inquisitive, a “maybe yes,” 
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” “maybe 
no” conclusion of this kind will not satisfy us. Like Carmichael, we 
will seek a method of evaluating the period of recovery from the 
anesthetic. He reasoned this way: If it took animals who had already 
been swimming as much time to recover as it did those who had 
never swum before, then the whole half hour would be a recovery 
period, the learning time would be zero. If it took practiced animals 
only half as long to recover, then we could reasonably infer that 
fifteen minutes were required to eliminate the effects of the drug. 
The other fifteen minutes would be devoted to rapid learning. 


Further experimentation to test this hypothesis—In order to find 
out which condition was true, the whole experiment was repeated, 
this time with the salamanders alone.* The members of a group 
were kept anesthetized as before until their control mates had been 
swimming for some time. They were then released from the an- 
esthetic and their recovery watched as before. But this time after be- 
ing allowed to swim freely for thirty-six hours, they were re-anesthe- 
tized and for twenty-four hours they were held as inert as they had 
been before their thirty-six-hour period of free-swimming. 

* Leonard Carmichael, ““A Further Study on the Development of Behavior in 


Vertebrates Experimentally Removed from the Influence of External Stimula- 
tion,” Psychological Review, 1927, 34, 34-47. 
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Results—At the end of their twenty-four-hour period of inac- 
tivity, Carmichael again transferred them to tap water. Carefully 
he timed the interval of recovery and again, as it had been before, 12 
minutes were required to obtain a first movement and a half hour 
was required for complete recovery. Since there was no difference in 
the recovery time, whether for the first or second experience, the 
whole thirty-minute period must have been consumed in removing 
the effects of the chloretone; consequently, the learning time was 
zero, or in other words, learning did not take place. 


Interpretation—Growth processes in the animal determine 
whether or not the swimming response occurs. When a certain ma- 
turational age is attained, regardless of whether or not the animal 
has been anesthetized, the response occurs; therefore one may not 
truly say that_a larval frog or salamander learns to swim. Rather 
than this, one should Say, that when @ given level i in maturation has 
been attained, swimming 1s the. natural_outcome.. of..the..relations 
which exist between the organism. and its environment. 

But where is this growth? Is it in the muscles themselves, in the 
sense organs, or in the nervous system of the organism in question? 
It took the anatomist Coghill just about a quarter of a century to 
answer this question, but he did finally find an answer.’ 


Significance of Coghill’s work—Students, in general, are not 
likely to appreciate the tremendous drive that would keep an in- 
‘vestigator at a task for so long a period of time, particularly when 
that task involves the inconsequential end that this one seems to 
have. Who cares what element in a salamander’s anatomy is respon- 
sible for his ability to swim? Most people would not spend a week 
or a day or even an hour to find out. Of what value is it to know 
this fact? It is not likely that Coghill himself had any final interest 
in Amblystoma, but he did have a nagging curiosity about human 
behavior. He got it in a first course in psychology when he was an 
undergraduate. He saw clearly that there were numerous riddles 
in human psychology that could not be solved until somebody had 
adequate explanations for kinds of behavior that are much simpler 


5C. E. Coghill, Anatomy and the Problem of Behavior, The Macmillan Com- 
pany, New York, 1929. 
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than human nature. Sometimes this simple behavior appears to be 
so far removed from human nature that there does not seem to be 
the remotest connection between them. Coghill’s discovery, taken 
by itself, is comparatively slight. Seen in its proper perspective, it is 
of the utmost significance. What this significance is we will try to 
make clear, but first let us see why the problem was so difficult of 
solution. 


The proposed experiment—In the first place, one has to know 
a great deal about the behavior of Amblystoma. The general plan of 
the experiment requires us to find some behavior items (swimming, 
simple as it seems, is much too complicated) that occur regularly in 
all Amblystoma and at approximately the same time in all speci- 
mens. In its early embryonic stages Amblystoma is inert. Then, as 
development proceeds, it will turn its head away from the side which 
is stimulated. Now there must be some difference between an inert 
animal and one that will turn its head. Taking several of each kind, 
we kill them, fix them, and make cross sections of them, slicing very 
thin sections from the tail to the head. Each section is only a few 
thousandths of a millimeter thick. As many as 2,000 sections, each 
one about 00 of a millimeter thick, are mounted separately for a 
single animal“and each is observed by means of a microscope in 
order to find some difference between those specimens that do and 
those that do not bend the head. (The specimen shown in Figure 
8 is about % of an inch long.) The skill required to make the sec- 
tions alone is no mean accomplishment, as some students of biology 
can tell you. But aside from that, additional skill in being able to 
detect microscopic differences between the specimens is a further 
preparation that demands thorough training and endless patience. 
If you remember having looked through a microscope for the first 
time, you are aware of what has been called in another connection 
“a blooming, buzzing confusion.” 

By careful scrutiny of the behavior of the salamander, Coghill 
detected five stages in its development, all being accomplished nor- 


mally before hatching: 
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1. The inert, or nonmotile stage. The embryo 
is perfectly impervious to stimulation of 
any kind. 


2. The early flexure stage. A light touch pro- 
duces a movement away from the side 
stimulated. The movement is slow and is 
performed by the serial contraction of the 
muscle segments. As the embryo advances 
in age, the muscular action extends further 
down the side until the entire trunk is 
involved. 


Fic. 9.—Early flexure. 


3. The coil stage. The extension of the bend- 
ing reaction promptly down the entire side 
of the embryo causes it to assume a tight 
coil form. Stage 3 grows directly out of 
Stage 2. 


Fic, 10.—Coil. 
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4. The S-stage. A wave of contraction starts 
as if the animal were going to execute a 
coil, but before the wave has passed the 
entire length of the one side, a new con- 
traction starts at the head on the opposite 
side. This causes the embryo to assume an 
S-shape. An instant later the reverse S (2) 
takes its place. 


Fic. 11.—S-stage. 


5. Swimming. When the S-reactions are sufficiently strong and fast enough, the em- 
bryo is propelled through the water. Stage 5 involves nothing new; it is merely 
an improvement in co-ordination over Stage 4. 


Incorrect explanations—So much for the behavior which is ob- 
served. Now to proceed to an explanation of this observed behavior. 
We could say that Amblystoma bends away from a slight touch 
near the head because it “does not like the stimulus” or because the 
“stimulus is painful.” Such explanations, however, are not really 
explanations at all. They endow the animal with human character- 
istics. A man might say that he has bent his head away from an 
unpleasant stimulus, but we must remember that this embryo is not 
a tiny human being. It is a small bundle of developing tissues, prin- 
cipally muscles and nerves from the standpoint of our interest; 
therefore our descriptions must involve muscles and nerves and the 
relations between them and the external surroundings—and nothing 
else. 


Scientific explanation—Stage 1: A living embryo that will not 
respond to stimuli. What could the possible reasons be? There 
might be something wrong with the muscles, with sense organs, the 
sensory pathways, the motor pathways, or with the central connect- 
ing fibers. Which is it? The muscles, even during the nonmotile 
state, are capable of contraction. This fact was shown by stimulating 
them directly by means of a sharp needle. When the needle was in- 
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serted through the skin directly into a muscle cell, that cell con- 
tracted. The effects were confined to the one cell, however: there 
was no effect on the surrounding cells. 
So the difficulty is not with the muscles. 

Stage 2: There did not appear to be 
any difference in the sensory or motor 
pathways between those animals that did 
and those that did not respond. But there 
was a difference in the cells that connected 
the sensory to the motor paths. In the 
nonmotile stage these connecting cells 
were undeveloped, but in the bending 
stage they had grown definite processes 
that could be seen under the microscope 
that bridged the gap between the sen- 
sory and the motor processes. When the 
final connecting link had completed its 
growth, there was movement now where 
before there was none. There_can.be.no—- 
doubt that the difference between. behavior 
and no behavior is entrely explained by 
the growth of @ single neuron in the cen- X= Floor Plate Cell 
tral nervous system through a distance of Fic. 12.—Figure to explain 
less than ‘Yoo of a millimeter. bending. 

Stage 3: But why the coil stage? Unlike the bending stage, 
which is either present or not present, the coil stage is an outgrowth 
of bending. The bending merely progresses farther and farther 
down one side of the larva. This is explained by the fact that growth _ 
starts at the head end._of the larva and proceeds in the tailward 
direction so that the same growth processes which explain the bend- 
ing reaction occur successively at lower and lower levels and consti- 
tute an explanation of the coil stage. 
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Stage 4: In the S-stage there are two additional growth processes 

on the part of the nervous system. One of these processes involves 
the axons of the motor pathway and is 

simply an extension of Stage 3. But a cu- 

rious new process is also under way: in each 

muscle cell there appears a sensory fiber. 

These fibers grow as collaterals of the sen- 

sory neurons which supply the skin. There- 

fore the contraction of a muscle cell has the 

same stimulational effect as contact in Stage 
\\\ Senet, 2. If the animal is then stimulated near the 
| head on the outer skin, a contraction results 
a - a on the opposite side, as we have seen. But 
| instead of the process stopping here, as it 

has in previous stages, the contraction of the 
muscle produces a further stimulation 


C which is transmitted to the muscles of the 


Brain 


——— Motor Path 
ee ec 


other side. These two wavelike contractions, 
progressing down each side of the animal, 


a produce the S-shaped form that we have 


Sensory Path 


described. 
Stage 5: There is nothing new in the 
6 swimming stage. When the growth processes 
x=Hoor Plate Cils h h A ib d f h 
i ee that we have described progress farther 
IG. 3 owing the ss : 
NEE teste oct down the sides and when these S-stages 
collaterals in the motor become rapid enough, propulsion through 
pathway. the water results. 
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2. EXPERIMENTS WITH CHILDREN » 


Is growth as powerful in determining the behavior of children 
as it is in the laboratory animals that we have just seen? Two lines 
of evidence indicate that before the school age, at least, it is. If we 
take two identical twins and give one all kinds of special oppor- 
tunities which are denied the other and then at some later time test 
both of them for accomplishment, we should have an answer to this 
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question. Specific experiments which have been made on this basis 
will be discussed later. First, let us examine another line of evidence. 


Description of an experiment—Jersild selected the entire enroll- 
ment of a New York City day nursery composed of twenty-three 
children between the ages of four and six. These children were 
tested for their strength of grip by an instrument called a dynamom- 
eter, a divided hand-piece that the children try to pull together 
against the resistance of a spring. Connected to the hand-piece there 
is a dial, calibrated in kilograms so that the strength of each child’s 
right-hand grasp can be measured directly. 

Each subject was given practice on the instrument on each Mon- 
day, Wednesday, and Friday while school was in session for a three- 
‘month period, or a total of forty-three practice periods, each of which 
period consisted of four separate trials for each child. One might 
think that during so long a period of time the interest of the chil- 
dren would definitely lag; that they might not work at a maximum 
level of performance; and that the results would then be inaccurate 
in expressing the child’s full capacity. The experimenter himself was 
somewhat concerned about this factor before the experiment was 
under way. But let us see what really happened. 


Immediately following the initial tests, there appeared to be a de- 
cline in the interest shown by some of the children, but this condition 
quickly gave way to what seemed to be whole-hearted enthusiasm for 
the project. The experimenters entered into the project with appropriate 
abandon; cheer-leader tactics while the child was squeezing the instru- 
ment, congratulations, handshakes, and applause when a past record was 
broken, a red-penciled entry of the score when a new high was attained, 
and other devices gave the project much of the flavor of an athletic event. 
Soon after the experiment was begun the experimenters were enthusi- 
astically welcomed by a cluster of children whenever they were seen to 
enter the day nursery. The children asked to be given their turn, re- 
quests for additional trials were frequent. The subjects further expressed 
good will by means of Christmas cards, Valentines, etc., to the experi- 
menters. If only one experimenter appeared, inquiries were made con- 
cerning the other, and if a new record was established by a given child 
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requests were made that the tidings be brought to the absentee experi- 
menter.® 


The equated group method—Results on just twenty-three chil- 
dren would be useless unless we had something with which to com- 
pare them. Forty other children in different nursery schools in the 
city were examined in order to find twenty-three other children that 
were in age, height, weight, and strength of grip the equivalent of 
the experimental group. When these were selected, they were kept 
as controls and the practice which the experimental group had was 


denied them. After the three-month period, the control group was. 


tested again, with the results shown in the following table. 


AVERAGE DyNAMOMETER SCORES 


(Kilograms) 


INITIAL AFTER PRACTICE 


Nae Av. Acr| WEIGHT 
(Mos.) | CLs.) | Nov. Feb, June Oct. 
I930 I93T I93I IQ3f 
Experimental 
OUD ee ih ina 13 | 63.9] 43.2) 1) 9.9.71 25.4" [oa ye 
Control Group... 13° | 63.3°143:3° | 9-5" |) 123 
Differences... ..... ne Oo OUR Me Mt 2.8 if). Set ans 


The records of ten of the twenty-three subjects over this period 


of eleven months were incomplete in some respect, a troublesome © 


factor in all extensive experiments. Children become ill at the critical 
time of testing. Some move to other localities and some cannot be 


reached for other reasons. The original groups must always contain 


about twice as many children as the number on which the experi- — 


menter hopes to have complete records. 
These factors reduced the original twenty-three in each group 


to thirteen. There was a difference of only 0.6 of a month in the 
average age of the two groups and a difference of only 0.1 of a pound ~ 


in their weights. There was on the average a difference of only 0.4 


of a kilogram in their initial strength of grip. Three months later, 


6 Arthur T. Jersild, “Training and Growth in the Development of Children,” 
Child Development Monograph, No. 10, 1932, p. 26. . 
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after forty-three practice periods, the experimental group had gained 
on the average of 5.2 kilograms, but not as a result of practice alone. 
During these three months they were also growing. What this 
group would have gained without practice in this period we can 
never know. The closest we can come is to know that thirteen other 
children just like them, at the end of the same three months, had 
made an average score of 12.3 kilograms. If we compare the 15.1 
made by the experimental group to the 12.3 made by the control 
group, we see that only about one-half of the gain of the experi- 
mental group can be attributed to practice. 


Permanence of practice effects.—Is this superiority of the prac- 
tice group a permanent gain? If it is not permanent, then we need 
not be so concerned practically if a child fails to have an opportunity 
for early practice. 

Five months after the end of the practice period, and with no 
further practice having been given to either group, we find a greater 
difference than that which existed immediately after the close of the 
practice session. Apparently the advantage is not only maintained 
but increased. However, at seven months after the end of the train- 
ing, the advantage had almost disappeared. We would be forced to 
conclude, then, that zm this function training can produce a tem- 
porary advantage, but that shortly after the close of the practice 
period the comparative advantage is lost. On the other hand, the 
trend of the data indicates that if practice were continued indefi- 
_nitely, the practice group would widen its lead indefinitely. 


Interpretation.—Of course it is obvious that the effect of practice 
is not completely eliminated from the control group. Everyday ex- 
periences in which the hands are used involve practice. It is only for 
the added formal practice which was afforded the experimental 
group that the conclusions hold. It might very well be that the 
formal practice in this instance constitutes only a very small incre- 
ment to the incidental practice involved in the performance of daily 
tasks and that the impermanence of the advantage is due to the 
fact that “practice effect” in this experiment is really very small. If 
a function that is not so commonplace as strength of grip were sub- 
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jected to the same experimental procedure, more permanent effects 
might be observed. 


Production of tones and intervals—A function of this kind can 
be found in the production of tones and intervals not included in 
the vocal range of the child. Eighteen three-year-old children were 
given tests on their ability to reproduce the eleven pitches, middle 
C, D, E, F, G, A, B, C, D’, E’, F’, and twelve intervals within the 
octave. The experimenter judged whether or not the child was sing- 
ing the note sounded. Some of the children were soon making a 
perfect score by reproducing each of the eleven pitches each time 
so that the series had to be extended by adding G, A, B below mid- 
dle C, and G’, A’, B’, C” above the previous range, or a total of 
eighteen notes. The intervals were increased to twenty-two. There 
were fourteen pairs of children in the pitch series and thirteen pairs 
upon whom there were complete data in the interval series. The 
results are shown best in a table. 


AFTER 


AFTER 
INITIAL} 40 \ 
Test |1o-Min.| Ex- |! ie Tasos 
AGE 11 |PRAcTICE|TENDED ae 
No. IN Nores | Pertops} Txst 
Mos. | Jan. May 18 
1931 1931 Initial | Ex- 
INITIAL II tended 
Experimental.... 14, | 39-1 | 4.7 | 10.8 .| 36.04) cae 
CGOMEEOL en" oc 14 || AOL a eas 6.2 | 7.9°). Fag 
12 INTERVALS 22 INTERVALS 
Pxocrimental ti. 13 39.§..| 4.4] 15.8.) 19.0 192 ogee 
Connor nese Bl AD peed 7:6 | 9.0) Fae 


Comparison between the groups—Here the two groups start 
with about the same initial accuracy of 4.7 and 4.5 on the average out 
_ of eleven notes. After forty-minute practice periods, the experimental 
group averages 10.8 with the eleven-note series while the control 
group, which had had no practice, manages to average only 6.2. Four 
months later, without any additional practice for either group, the 
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practice group is still ahead and the gain in the reproduction of in- 
tervals is maintained. ‘This can only mean that as far as vocal ability 
is concerned, early practice gives a permanent advantage. 


Interpretation of the two experiments—Taking these two ex- 
periments together, it would seem at first that we have two distinctly 
divergent sets of results. The strength- of-grip. experiment_demon- 
strates that practice is ineffective i in increasing performance except 
for ‘the ‘duration of the formal exercise. On the other hand, the.vocal. 
experiment i “indicates a. positive permanent » value of Practice. In the 
first function, improvement comes through an increase in strength, 
which has a pretty definite physiological basis. In vocal training the 
physiological basis is present, but the experiment is set up in such 
a way that an increase in score is made by adding new items to the 
repertoire. Training which prompts the child to make full use of 
his entire repertory of achievements may produce substantial results. 
In the latter function, therefore, a child who receives training may 
achieve a range of skill that he would not normally acquire, if at 
all, untl a later time af left to develop at his own pace. 


Experiments by the co-twin control method.—This last principle 
is illustrated in an experiment conducted by Strayer on delayed vo- 
cabulary training in one of a pair of identical twins.” The method 
is similar to the control-group technique in that one of the twins is 
given a special training while the other is given none. This experi- 
mental device is called “the method of co-twin control.” Since iden- 
tical twins have identical genetic backgrounds, differences that 
appear cannot be attributed to differences in innate capacity: they 
must be due wholly to the opportunities provided. 


Method.—The general plan of the experiment was to train for- 
mally Twin T and to keep Twin C as a control in a nonverbal en- 
vironment during the training of T. Twin T was given one and a 
quarter hours of formal training each morning. This training con- 
sisted in presenting some object to the subject, naming it, and at- 
tempting to secure some repetition from the child. There was an 
TL. C. Strayer, “Language and Growth, the Relative and Deferred Language 


Training, Studied by the Method of Co-twin Control,” Genetic Psychology 
Monographs, 1930, 8. 
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attempt to keep the training in the nature of a game. The objects 
used—a ball, wooden duck, shoe, red paper cap, stuffed cat on 
wheels, and so on—were selected with the play requirement in view. 
After some progress had been made, instead of saying “What is it?” 
the experimenter commissioned the child to carry out simple com- 
mands, such as “Bring the duck to me,” “Put the dall on the chair.” 
At the end of a week, a picture book was brought to the child and 
she was asked to “Put your finger on the baby,” “Show me the doll, e 
“Where is the wheel?” 

Daily records were kept of the number of times a given word 
was repeated by the experimenter, the number of responses by the 
child, her errors and her successes. A dictaphone record was also 
made. 

While Twin T was being trained, C was by no means neglected. 
The experimenter spent about half as much time with her as with 
T. Many of the same games were played, but they were silent. Ex- 
pressive gestures—nodding, smiling, pointing, beckoning, and head 
shaking—were not accompanied by words as they ordinarily would 
have been. Music was not eliminated and in many situations where 
the nurse or experimenter would ordinarily have talked with the 
child they now hummed. 


Results of delayed training.—The principal results of the experi- 
ment are shown in two figures. Figure 14 shows the number of 
words that each child could say, plotted against age. Twin T’s curve 
shows the kind of a growth curve that we have come to expect in 
experiments of this kind. The characteristics are a slow beginning 
followed by a more and more rapid rise. The flattening of the curve 
on the thirty-second, thirty-third, and thirty-fourth days does not 
~ mean that the word acquisition process is slowing up. The inference 
would be that this relatively flat place showing little improvement 
on these days will be followed by a sharp rise as it was on the 
twenty-ninth day. Twin C’s word-curve starts at zero words as did 
T’s. There is no question but that after thirty-five days of practice, 
there is a marked difference between the two twins, who had been 
almost identical in language development up to the time that they 
were separated. When the same practice is instituted with Twin 
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Number of Words 


Age in Weeks 


Fic. 14.—Results in delayed vocabulary experiment. Twin T was trained from the 
84th week; Twin C’s training did not begin until the 89th week. 


Number of Words 


Weeks of Practice 


Fic. 15.—The same results, but the beginning of the training for each child 
is taken at the origin, This procedure shows more clearly how C learned faster 


than T. 
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C that had previously been used with T, C improved markedly. 

The learning curve is steeper from the beginning. A’ given 
amount of practice, when it is delayed five weeks, results in more 
accomplishment for the maturer child. This is shown more ade- 
quately in Figure 15, which is simply Figure 14 replotted to show 
the effect of practice. Days of practice rather than age are plotted 
horizontally. It becomes immediately evident from_these_ curves 
that when the training is delayed, improvement is more prompt. 
In four weeks for Twin C almost as much is accomplished as -in 
five weeks for Twin T. It would have been’ instructive to continue 
the experiment so that both twins would have the same amount of 
practice, but unfortunately Twin C developed a kidney infection 
which made the precise completion of the experiment impossible. 
The beginning of the infection may account for the slowing up of 
the learning rate in the few days before the end of the experiment. 


: Summary.—In summary, these data show two things: first, 
when one of a pair of twins is kept in a nonlanguage environment 
\ while the other is instructed in vocabulary, the differences between 


/ the respective vocabularies of the two twins become increasingly 


apparent. Training is effective in producing an apparent psycholo- 
gical difference between two organisms of identical genetic back- 
ground. Second, when training is instituted later in the life of the 
\ control twin, the progress made is more pronounced since @ smaller. 
__ numberof practice periods produces the same result in terms of ac- 
/ complishment. Presumably maturational factors are rospons as for 
“the progressively greater value of succeeding practice acts.® 


We still have to settle the question of just what kinds of re- 
/ sponses are permanently susceptible to the influence of practice and 
what kinds exhibit only a temporary advantage which may not be 
even very appreciable. Jersild’s experiments on strength of grip 
and on vocal ability indicated that these two functions were dif- 
ferent in this respect. Strayer’s experiment shows that training has 
a marked effect on vocabulary. But from these data we can certainly 
deduce no general principle. | 

8 This conclusion is of extreme importance in the elementary school where 


present practices undoubtedly require that children learn skills, that in the 
light of their maturational level, had better be delayed. 


Fig. 16.—The child rolls the steel ball through a pathway between posts 
by tilting the platform towards herself, away from herself, to her right, 
or to her left. There is only one way for the ball to go. The child has to 
discover which way this is. She cannot tell by looking at the apparatus 
because the difference between the true pathway and all the blind 
alleys is not visually discernible. (Courtesy of the Institute of Child 
Welfare, University of Minnesota, John Anderson, Director.) 
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In an experiment conducted at the Institute of Child Welfare 
at the University of Minnesota we have a distinguished contribu- 
- tion to this problem. 


The effect of difficulty—aA task was set for preschool children 
which involved the same kind of manipulation but of three dif- 
ferent degrees of difficulty. The child holds a square boxlike affair 
in his hands. There is a glass top to the box and a steel ball can be 
seen inside. By tilting the box, the ball can be caused to roll. But 
it will roll only in predetermined directions. A series of carefully 
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Fic. 17.—The three pathways. 


adjusted machine-screw heads will allow only one pathway to be 
followed. The child cannot tell by looking at the apparatus which 
way the ball will go. It is also clear that the pathways can be as 
simple or as complex as desired. The three used are shown here. 
Again, it should be understood that the child could not see these 
patterns. They had to be discovered by tilting the platform. The 
time required and the number of tilts made was a measure of the 
success of the learner in mastering this problem. 

Figure 18 shows the time required for the children to master 
the hardest and the easiest tasks. The intermediately difficult task is 
_ omitted from the figure because it merely complicates the picture. 
The curves showing the number of errors made are also eliminated 
for the same reason. 


Equating the groups—One group of children, who worked on 
the easy problem, was divided into two subgroups shown at the 
bottom of the graph as dotted and solid lines. These two subgroups 
were not selected until after four practice periods so that the experi- 
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Fic, 18.—The results for the easiest and the hardest problem. 
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menter would have some actual basis for asserting that the groups 
were equivalent. That they are not identical is shown by the fact 
that the dotted and solid lines are not exactly superimposed, but 
they are close enough together in performance so that one could 
say they were for all practical purposes groups of equal perform- 
ance. The same is true in all these respects for the two subgroups, 
control and experimental, that worked on the hardest task. 


Training the experimental group—After the fourth day, the 
control groups in each case rested. For the experimental groups the 
day of practice marked “1” is really the fifth day. For twenty-six 
days the experimental groups continued to work, those on the 
hardest maze reducing their average time from about seventy to 
thirty seconds. Those on the easiest problem reduced their time only 
about four seconds in the same interval. 


Test after practice—In the period marked “Test” the control 
groups again go to work on their respective problems. For the ex- 
perimental groups there is no distinction between the test period 
and the previous practice periods. 


Results—The appearance of the curves in the “Test” period 
shows that.the difference-between-the.control_and.the.experimental 
groups is much greater for the hardest problem. For the easiest 
problem, although there is a difference, it is not.marked. A further 
retest conducted two months later shows that the difference between 
the practice and the nonpractice groups on the easiest problem has 
practically disappeared, while for the more difficult task there is 
still a pronounced difference in favor of the trained group. 

This result enables us to conclude that the difficulty of the task 
is an important factor in determining whether or not a relatively 
permanent advantage is gained by formal training. The complexity 
of the vocal responses which showed a superiority even after a 
period of no training is probably accounted for on this basis. Those 
experiments which show that the effects of training are ephemeral 
and confined to the period of practice and shortly thereafter have 
been made with simple tasks. 
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Summary—When we put all these facts together, we are left 
with a concept of early behavior something like this: There—are- 
items of behavior which are due to the maturation of an organism. 
They. are.caused by- maturation_in. the. sense-that-external-environ- 
mental effects produce no responses until structures are present 
which can function. As behavior is elaborated through growth, the 
significance of training becomes more and more pronounced in the 
more complex processes. The more complex the process, the more 
marked the effect of training. 


Vv 


PHYSIOLOGICAL CONDITIONS 


PERSON'S physiological condition at the time an act oc- 

curs is a major determinant of the kind of behavior that will 

take place, but it is not the only determinant. That heredity 
and maturation are important we have seen. That a person’s past 
history—his experience—is an important factor we shall see in some 
later chapters. For the present we shall concern ourselves with the 
physiological conditions which are important in determining what 
a person will do when any kind of a situation demands an ad- 
justive activity on his part. These would include, among other 
things, any new thing he has to learn; any old thing he must re- 
member; any situation to which he has to react promptly, skill- 
fully, without fumbling or groping; any situation requiring a dis- 
crimination between things that are very nearly alike. 

Among the factors which produce identifiable physiological 
conditions are fatigue; stimulants like caffeine; depressants like 
nicotine and alcohol and a host of less well-known drugs; depriva- 
tion of food or some of the accessory food factors like the vitamins; 
toxic substances manufactured in the body as in an infected 
or abscessed tooth or diseased tonsils; and finally, chemical sub- 
stances manufactured in the body as a result of some gland of in- 
ternal secretion, like the thyroid, the pituitary, the adrenals, or the 
sex glands. These chemical and toxic substances either may or may 
not have an effect on behavior. 

It is clear that with all these possible factors, and this is only 
a partial list, it would be necessary to devote the remainder of this 
book to their interrelations if we examined them in detail. In order 
to have time for other things equally important, we will have to 
select from the available material that which finds more immediate 
application in everyday life. A person frequently comes into contact 
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with alcohol and tobacco; he infrequently meets with morphine, or 
heroin and hashish. We will confine our interest in drugs to the 
two mentioned first and we will examine the effect of tonsil in- 
fection on intelligence. 

The second part of this chapter will be devoted to those 
physiological conditions that have special implication for psychology 
because they are thought to be at the basis of the more complex 
motives of a socialized kind that we shall treat in Chapter VI. 


PART 


Psychological precautions—Ilf one would investigate the in- 
fluence of any of the drugs on behavior, he must take special pre- 
cautions to guard against two effects. First, the subjects will almost 
all have some preconceived bias with respect to the effect that any 
well-known drugs may have upon them; for instance, it is hard to 
convince some people that coffee won’t keep them awake. Some 
observations have been made that indicate that a person can be 
slightly more influenced by the anticipation of a cocktail than he 
is after drinking one, i.e., he may be slightly more intoxicated be- 
fore drinking a cocktail than afterward. Testimonials of the kind 
appearing in patent-medicine advertisements can be obtained after 
treatment with the most innocuous substances which can have no 
possible relation to recovery from colds, hay fever, or any other 
troublesome malady. The drug trade, in fact, supplies a variety of 
substances which are designed to satisfy people who demand un- 
necessary prescriptions from their physicians. Second, the method 
of administering some drugs may be more potent in influencing a 
person’s behavior than the effects of the drug itself. Any drug that 
has to be administered by a hypodermic needle may produce a 
prompt recovery in a functional disorder because the administra- 
tion is so unpleasant. One glandular substance (pituitrin), which 
has to be administered this way, is recommended for persistent 
enuresis in children. We might suppose that the same kind of pain- 
ful administration of a perfectly neutral saline solution would also 
produce some recoveries. The rhythmical breathing required to 
pull on a pipe or cigarette is known to produce an effect on heart 
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rate and possibly on blood pressure, in the entire absence of any 
tobacco at all. Both these effects will produce certain changes in 
behavior, changes which will mistakenly be attributed to the action 
of the drug or the toxin if controls are not used. | 


1 HE EFFECTS OF ‘TOBACCO 


Most of the work done on the influence of tobacco is perfectly 
useless since neither the bias of the subjects nor the incidental ac- 
companiments of the administration were taken into account. In 
1917 a committee for the study of the tobacco problem initiated 
an investigation finally published in 1924 in which all these factors 
were to be considered. The committee depended on Clark Hull,* 
then the director of the psychological laboratory at the University 
of Wisconsin, for expert technical guidance in the problem. Hull 
saw clearly that the principal difficulty would be in the administra- 
tion of a control dose of tobacco that would present all of the 
features of the actual smoking except one—the tobacco itself must 
not be given. He had heard that in the dark, habitual smokers 
frequently allowed their pipes to go out without being aware of 
the fact. Pipe smoking is as much, or more, a matter of watching 
the smoke as it is of smelling and of sensing warm air on the 


tongue. With this observation as a cue, he invented a pipe through } 


which the subject could draw warm moist air but no tobacco smoke. 
In the dark it produced an illusory effect that satisfied even in- 
veterate smokers. The experimenter himself smoked in the same 
room so that the subjects could smell the smoke, and in this way 
they got so little actual tobacco that the effects observed in the ex- 
periment are not made dubious. 


Method.—The subjects must never be given any notion that a 
control pipe existed. To this end, and in the interests of science, it 
was necessary to mislead them as to the real nature of the pro- 
cedure. They were told in two preliminary periods that the effects 


1Clark Hull, “The Influence of Tobacco Smoking on Mental and Motor 
Efficiency,” Psychological Monographs, 1924, 33, 161. 
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of tobacco smoking were to be studied by tests before and after 
smoking; there was never a hint that part of the time they wouldn’t 
actually be smoking. They must, they were told, give their con- 
scientious application to the tests throughout the entire experi- 
mental period. A solemn promise was exacted from them to keep 

up a Maximum effort every 
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ANIA ¢ The subjects were, in 
this way, prepared for a 
rather elaborate technique. 
fe They consequently showed 
no surprise, either when 
they were blindfolded for 
the smoking session or 
when the experimenter al- 
: ways handled the pipe, 
NO : whether it actually con- 
ese | tained tobacco or whether 
it was the control. It was 
necessary for the experi- 
menter to handle both 
pipes to keep the subject 
from detecting the differ- 
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Fic. 19.—A drawing of the experimental 
pipe. (From Jenkins, Psychology in Business ©MCC between them. To the 
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touch them would have been to give the whole thing away. To 
regulate the amount of tobacco, the subject was permitted three 
puffs every twenty seconds for twenty-five minutes. 

When the subject took his usual place in the laboratory, he saw 
the regular pipe. The experimenter elaborately cleaned it before 
him. After he was blindfolded he would hear the experimenter 
tapping on the tin and striking the match, and he would smell the 
odor of the freshly lighted pipe. After the blindfold was removed 
he would see the burned-out ash in the pipe. The usual pauses made 
by the experimenter in securing the special pipe from its hiding 
place and preparing it for the subject were as scrupulously main- 
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tained on the days when the subject actually did smoke as on the 
days when he didn’t. 

The illusion provided by this method was so perfect that one 
man insisted on blowing smoke rings on the days when there 
wasn’t any smoke just as realistically as he was able to do when he 
was really smoking. One subject’s results had to be discarded be- 
cause he peeped one day, saw the control pipe and couldn’t be 
fooled again. Some of the reports of the other subjects are shown 


Number of Heart Beats per Minut 


Number of Test 


Fic. 20.—The heart rate curve. 


on page 82. If one examines these reports in detail he must con- 
clude that to smoke warm air in the absence of visual cues seems, 
on the whole, to be as satisfactory as to smoke tobacco. 


Subjects—There were nine nonsmokers and ten _ habitual 
smokers in the group; it was one of the nonsmokers who was 
eliminated because he accidentally caught sight of the “fake” pipe. 
The routine of the habitual smokers was not disturbed except that 
they were not to smoke for three hours immediately preceding the 
experiment. We shall show only a few of the principal findings. 
The heart-rate curves in Figure 20 indicate a gradual reduction in 
the pulse rates from an average of about eighty-five to about seventy- 
eight in the course of sitting quietly in the laboratory for fifteen 
minutes. Between the third and fourth time that the pulse was 
taken, as indicated in the chart, the tobacco was administered with 
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Tue NicHTLy ScHEDULE OF THE NINETEEN SUBJECTS 


A subject finished his evening meal at about 6:25 and reported at 
the laboratory at 6:50 P.o.: 


6:50 Pulse taken after which subject sat quietly for about 15 minutes. 

7:05 Complete series of tests given requiring 30 minutes. This zs the 
normal of the day. 

7:35 Pulse taken after which eight minutes were consumed in prepara- 
tion for the smoking. 

7:45 Began either smoking or taking the control dose, which lasted 25 
minutes. 

8:10 Experimenter puts away tobacco. 

8:12 Complete series of tests repeated. 

8:42 Subject rested for 5 minutes. 

8:47 Complete series of tests repeated. 

9:17 Subject rested for 5 minutes. 

9:22 Complete series of tests repeated. 

9:52 Pulse taken. 

9:55 Subject excused. 
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the results shown by the solid curve, while for the other periods 
the control dose was given with the results shown in the dotted 
curve. The dotted curve shows a slight disturbance in its down- 
ward trend due to the puffing and perhaps to other features of the 
situation, but where all these features are the same except for the 
tobacco there 1s an unmistakable increase of almost 10 per cent in 
the heart rate. This effect persists in decreasing amounts throughout 
the experimental period. Forty per cent of the increase is still present 
an hour and three-quarters after smoking. These results were ob- 
tained with habitual smokers alone. Pulse records were not obtained 
on enough of the nonsmokers to warrant a conclusion for them. 
Hull points out that the effect of tobacco on people who don’t use 
it presents a rather academic problem anyway. 


Steadiness—Two charts (Fig. 21) show the effects of smoking 
on steadiness. Steadiness is measured by having the subjects insert 
a stylus into a hole only slightly larger than the diameter of the 
stylus. If they are “shaky” they make more contacts with the sides 
of the hole. These contacts are automatically counted by an electrical 
arrangement. Tobacco has more effect in producing tremor in the 
habitual smokers than in nonsmokers. The habitual smokers are 
also more unsteady at the beginning of the experimental period. 


Speed of adding—tThe task given to the subject was to add, 
as quickly as he could, a single integer starting with 6 to any two- 
place number the experimenter gave him. He continued to add 
successively 7 and 8. If the experimenter gave him 36, he would add 
6 and call out 42; then he would add 7 to this total and say 49; 
then 8 and say 57. He then returned to 6, added it to the new total, 
getting 63; then 7 would make 70, and 8 would make 78. This 
process of adding 6, 7 and 8 was continued until the experimenter 
gave him a new two-place number at the end of thirty seconds. 
The test as a whole continued for ten minutes so that ten sets of 
additions were obtained. The score was the total number of correct 
additions in five minutes. The results are shown separately for the 
habitual smokers and the nonsmokers. The first postsmoking test 
came at 4.5 minutes after the smoking period; the second came at 
39-5 minutes; the last at 1 hour 14.5 minutes after. 
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Fic. 21.—The effect of tobacco on tremor. 
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The effect of the tobacco is exactly reversed for the two groups. 

(1) The nonsmokers show a consistent decrement lasting 
throughout the period of an hour and a quarter. | 

(2) The tobacco causes the habitual smokers to add a little 
quicker. | 

In neither case is the effect very much, about 3 per cent average 


Number of Additions 


Experimental HABITUAL 
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Control 
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Fic. 22.—The effect of tobacco on the speed of adding. 


decrease and 5 per cent average increase, but since every single sub- 
ject in each group showed the effect, the result is highly reliable, 


even though small. 


Rate of learning—The task which sampled the simple learning 
ability of the subjects was similar to that which would be involved 
in learning a foreign language, where five new words would con- 
stitute each test. In order to be sure that none of the subjects started 
with an advantage and in order to have available a considerable 
body of test material of equal difficulty, none of the existing foreign 
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Detaits oF Two Supjyects’ Reports 


A. M. G., one of the subjects, thinks that if he inhaled the smoke 
there wouldn’t have been any difference in the laboratory from ordinary 
pipe smoking. As it was, the only way he could tell he was smoking 
was by the gradual increase in the strength of the smoke and the bite 
on his tongue. He sometimes could tell that he was smoking by the 
smell but he was able to tell at all times that he was smoking. There 
were several times that he could not tell whether the pipe was going or 
not. Such periods were for three or four puffs. He was always sure he 
was smoking most of the time on every evening. There was never any 
evening when he could have been persuaded that he had not been smok- 
ing at least ninety-five per cent of the time. He thought that some nights 
there was little or no stinging on the tongue. On such nights he told by 
the flavor. The last night of the experiment (a tobacco night) it was so 
strong he did not like it. It bit his tongue and it was an effort to take 
another pull. The night before, however (a control night), it was fairly 
good. It didn’t bite the tongue to any great extent, not enough to bother 
much. It would be an easy matter for him to break off smoking if it 
were always like the last night. He enjoyed it the night before. It wasn’t 
strong at all. It tasted fairly well and took the place of not being able to 
inhale. He thinks it would be pretty hard to quit under such (control) 
conditions. 

G. W. M., another subject, always felt rather hungry for a smoke 
when he first came to the laboratory. But after the smoke in the labora- 
tory he was always satisfied. He says that he did not enjoy the smoking, 
though, when it was going on. This, he feels, was probably because he 
couldn’t see or handle the pipe. It was given to him more slowly than 
he was accustomed to taking it. He thinks it very difficult to tell while 
blindfolded whether he is smoking or not. He has wondered lots of | 
times whether the pipe wasn’t pretty near out. These periods were for 
three or four minutes. But this can’t be true because he heard the experi- 
menter light the pipe. There was never any night when he was in doubt 
as to whether the pipe was lit throughout the evening as a whole. He 
thinks that on one evening one might have persuaded him that the pipe 
was not lit. He never wondered about the matter except this one night. 

These comments were taken after the experiment was finished. They show 


clearly that these subjects were entirely unaware that half the total number of nights 
they were “smoking” warm, moist air, without any tobacco at all. 
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languages could be used. Artificial tasks which resemble the learn- 
ing of new words have been worked out in various psychological 
experiments. In this one, geometrical forms which have no ordi- 
nary name are given one-syllable nonsense names. Five of these are 
shown in Figure 23. 


Details of method.—The forms were presented one at a time at — 
a small window by a machine built for the purpose. The subject 


Fic. 23.—Five of the geometric characters used in the experiment. The names pro- 
nounced by the experimenter are shown to the right. 


never saw the one-syllable names; he heard them only when they 
were pronounced by the experimenter at the middle of the five- 
second interval that the exposure device provided. The first time 
through the five cards the subject would have to be prompted every 
time, since he wouldn’t know any of the names that had been 
arbitrarily assigned. The second time, when the cards were presented 
in a different order, he might be able to anticipate a name before 
it was spoken by the experimenter. If he did, he got credit for a 
correct anticipation. If not, a minus sign was recorded by the ex- 
perimenter on a prepared blank. After several presentations of the 
five forms, each in a different order, the subject would finally be 
able to anticipate the experimenter’s prompting each time. The 
number of promptings he required before he could anticipate cor- 
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rectly each time would be a measure of how quickly he could learn 
this kind of material. The results for this experiment are presented 
in terms of the number of promptings required. 

No single series was learned twice by the same subject. For 
each new test five new forms and five new syllables were used. 
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Fic, 24.—The effect of tobacco on learning names. 


Each point on the graph represents an average of eight to ten sepa- 
rate experiments for each of the nineteen people concerned (nine 
nonsmokers and ten habitual smokers). This would make about 
go separate learning tasks if each person were tested only once 
each night, but since there were four tests each night the actual 
number of series represented is more than 750. 

We go into this detail only to show how much labor can be 
represented in one of the graphs shown in this book. The appear- 
ance of the graphs is simple, but one should not be misled by the 
appearance of simplicity. 7 
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Results —These curves show that the habitual smokers do not 
learn quite as promptly as the nonsmokers at any time. Since the 
curves show the number of promptings, the higher the number 
the more inadequate the performance. A drop in the curve means 
a more adequate performance. Both groups show this drop on the 
control days. The effect of tobacco seems to be to retard this drop 
slightly. In any event, since the curves cross and recross, we must 
conclude that there has been no definite lasting effect on either 
group as we have seen in the case of heart rate, tremor, and speed 
of adding. | 

Summary—tThere is a small but certain increase in heart rate; 
a small but consistent increase in tremor for both smokers and non- 
smokers. For speed of adding, the effect is reversed in the two 
groups: nonsmokers are made slower, smokers faster, the differences 
being between 3 and 5 per cent. There is no consistent effect on rate 
of learning as measured here. 


A practical application —lf a dean of students wanted to find 
out whether tobacco smoking had a deterimental influence on college 
grades, he would probably select two groups of students, smokers 
and nonsmokers. After he had looked up their grades he would 
probably find that the nonsmokers had higher grades than the 
smokers, and he would be inclined to conclude that tobacco smoking 
causes lower grades. There can be no doubt but that smoking zs 
associated with lower grades, but to go a step further and attribute 
the cause to the tobacco is not justified, either in the light of Hull’s 
results or according to the rules of ordinary logic. Because two 
things like low grades and smoking are related is no proof in itself 
that one causes the other. Both may be caused by another hidden 
factor. Among the hidden factors which might be effective is that 
of sociability. Those that are more active socially in college may be 
the smokers because smoking is essentially a social pastime. That 
studiousness and sociability do not ordinarily go together is obvious. 
If this hypothesis were true, it would account for the fact that 
smokers, as a group, are poorer students. At present we don’t know 
whether it is true, but we do know that a positive statement to the 
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effect that smoking is harmful to grades and to learning efficiency 
generally 1s not justified. 


2. THE EFFECTS OF ALCOHOL 


The greatest stumbling block in finding out what effects alcohol 
has on human behavior lies in the lack of a control dose. Beverages 
which contain alcohol in even small amounts are readily detected 
through taste and smell from nonalcoholic mixtures. Most experi- 
menters have made no effort at all to control this important feature 
of the experiment; consequently their results are of doubtful sig- 
nificance. The dire effect of alcohol on animals that we hear about 
frequently has been the result of dosing, starting with infancy, in 
quantities far in excess of most human inclinations or capacities. 


Alcohol a depressant—Among the better-known experiments 
with people the researches of Dodge and Benedict? take first rank 
from the technical standpoint. They did not use control doses, but 
the generalization that we can draw from their experiments does 
not depend upon this omission. They found that, contrary to the 
popular belief, alcohol does not affect the “higher mental processes” 
like “judgment” and “reasoning” first and the simpler reflex acts 
last. The effect of the alcohol was first detected in a change in the 
simpler motor co-ordinations and reflexes. Since this generalization 
involves the relative effects of alcohol on two functions, the lack of 
the control dose does not vitiate the conclusion. An experimenter, 
using instruments of precision, can detect the effects long before an 
observer who does not have measuring instruments available notices 
any change in behavior. A further generalization from these studies, 
and one in which all experimenters in this field concur, is that the 
effect of alcohol ts always depressing, never stimulating. Again, this 
is contrary to the popular opinion, which has it that alcohol in small 
amounts, at least, is a stimulant. The popular notion is based on 
two kinds of observations: the subjective report, which does not 


2 Raymond Dodge and F. G. Benedict, Psychological Effects of Alcohol, 
Carnegie Institution of Washington, Publication No. 232, Washington, D.C., 
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often agree with objective measures of organic condition or produc- 
‘tion; and the observation of several physiological changes which 
superficially appear to mean stimulating rather than narcotizing or 
depressing influences. The principal physiological change so ob- 
served is that alcohol, like tobacco, increases the heart rate. To in- 
terpret an increase in heart rate as a stimulating effect is to display 
ignorance of the heart-rate mechanism. 

Normal heart rate for a given set of conditions is dependent 
upon what might be considered a balance between the impulses of 
two sets of nerves. One nerve, the vagus, tends to slow the heart 
rate. Whenever impulses from this nerve are interfered with, the 
heart increases its rate automatically. For some unknown reason, 
alcohol produces more blocking in the vagus nerve than it does on 
the sympathetic, so that heart rate increases, not as a result of a 
stimulating effect but as the result of a blocking of normally in- 
hibiting impulses. 

Another observation which has been held to demonstrate 
the stimulating effect of alcohol is the feeling of warmth which 
follows alcoholic consumption. This observation is caused by the 
easy circulation of warm blood in the skin, but ease of circulation 
is accomplished by a relaxation of the walls of the blood vessels, a 
depressant effect. The feeling of warmth is illusory, however. This 
mechanism allows heat to radiate from the body more easily, and 
hence the body temperature, carefully measured, is actually less 
than it is when one doesn’t feel so warm. 


Hollingworth’s experiment—The experiments of Holling- 
worth * are among the better-known ones which have principally 
been concerned with psychological rather than physiological effects. 
He used six subjects who ranged from total abstainers to moderate 
drinkers, Under experimental conditions, they drank 2.75 per cent 
beer in varying doses and a control beer of exactly the same manu- 
facture but from which the alcohol had been removed by the 
brewer. Ordinary drinking water and lemonade were also used as 
controls in some parts of the experiment. The subjects reported that 


8H. L. Hollingworth, “The Influence of Alcohol,” Journal of Abnormal and 
Social Psychology, 1923, 18, 204-37; 311-33. 
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PLAN OF THE EXPERIMENT 


Friday, June 6: First Practice day, employed in learning the method of the 
tests, standardizing the routine and technique. Each subject did each test six times. 
At lunch hour tried drinking as much water as possible, along with three small 
sandwiches. 

Saturday, June 7: Second Practice day, each man made ten rounds of all the 
tests, and at lunch hour drank three or four bottles of salts along with three 
thin slices of bread spread with peanut butter. 

Monday, June g: First Blank day, twelve rounds of AN tests were made. At 
lunch hour each man had three thin slices of bread and one small orange, and was 
allowed to drink as much of one bottle of water as he cared for. 

Tuesday, June ro: First Control day, each man drank five bottles, each con- 
taining 12.5 ounces, of the Control beer, no food whatever being taken this day. 

Wednesday, June 11: First Beer day, each man drank, during the noon hour 
six 12.5 ounce bottles of the Standard beer, no food being allowed this day. 

Thursday, June 12: Second Blank day, each man had the three thin slices of 
bread, an orange or banana, and as much of one bottle of water as he cared for. 

Friday, June 13: Second Beer day, each man drank four bottles of beer, taking 
one bottle each fifteen-minute period, along with three thin slices of bread, spread 
with peanut butter. 

Saturday, June 14: Second Control day, each man had two thin slices of bread 
spread with peanut butter, and, except for No. 2, drank six bottles of Control beer 
during the noon hour. No. 2 was made sick and vomited after the third bottle, and 
continued to vomit thereafter, so he was allowed to quit drinking after the con- 
tents of the fifth bottle had been swallowed. 

Monday, June 16: Third Beer day, each man had three thin slices of bread 
spread with peanut butter, and drank, except for No. 2, five bottles of the Standard 
beer during the noon hour. No. 2, who had been uniformly made sick by more 
than three bottles, was again made sick, and was allowed to take only three bottles. 

Tuesday, June 17: Fourth Beer day, each man had, during the noon hour, four 
to six crackers and a bit of cheese, and three bottles of the Standard beer during the 
noon hour. 

Wednesday, June 18: Last Beer day; after making three rounds of all the tests, 
a halt was made for a few minutes while each man drank one bottle of the Standard 
beer, at 10:45 a.M. After another round of tests, each man drank a second bottle at 
11:15 A.M. After another round of tests each man drank a third bottle, at 11:50 a.m. 
and then made another round of the tests. At 12:30, a halt was made for the 
regular noon hour. During the previous drinking, the six men had eaten, along 
with the beer, three or four crackers each. At the noon hour, each man was allowed 
the three thin slices of bread and peanut butter, and drank as much beer as he could 
during the hour, in addition to the three bottles already drunk since 10:45 A.M. 

Thursday, June 19: Dinner day; instead of drinking Beer or Control, or carry- 
ing on a Blank day, this day a special six-course dinner was set, at which all the 
subjects ate as much as they cared for, had a small black coffee, and smoked one 
cigar or several cigarettes if they wished. No alcohol was included in the meal, the 
idea being to determine the influence of a hearty meal on the process being meas- 
ured. Immediately after the meal, the tests were continued in the usual way, and as 
they had been also on the morning of that day. 
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the 2.75 beer was weak; the dealcoholized beer was reported even 
weaker. This device, two beers of little and no alcoholic content, is 
the nearest approach to an experimental and a control dose that has 
yet been used. Even these weak beers produced measurable effects, 
as we shall see. 

Fight different psychological tests and a count of pulse rate 
constituted the nine segments of behavior sampled in the experi- 
ment. 


The testing schedule—The subjects reported at the laboratory 
at g:00 each day, where they remained until 4:00. Each experi- 
menter, stationed in a different room, gave two tests to two people. 
The subjects shifted from room to room until at the end of a half 
hour all the tests had been administered to them. Then they began 
all over again, continuing the routine until 12:00. 

_ At 12:00 they ate and drank variously as the schedule (page 
78) required and at 1:00 returned to the tests which were ad- 
ministered continuously until 4:00. There were, then, six forenoon 
measures on each test and six in the afternoon. 

The subjects did not know the purpose of the experiment be- 
yond that they were to be tested after drinking different amounts 
and different kinds of beer. They did not know that on some days 
they actually drank no alcohol when they were drinking beer. 


Preliminary practice—There were three days of preliminary 
testing to perfect the details of the routine and to make certain 
that the men had reached the peak of their performance unin- 
fluenced by the special conditions which were to come later. They 
were also accustomed to drinking fairly large quantities of liquid— 
on these days either water or lemonade. 


The tests included: 

(1) Steadiness: The number of contacts was counted which 
the subject made when he attempted to hold a stylus in a hole only 
slightly larger than the stylus. This is a standard test for steadiness. 
It was also used in the tobacco study. 

(2) Eye-hand co-ordination: A triangular plate with a metallic 
contact at the bottom of a small hole served as a target for a stylus 
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held by the subject. An electric counter kept a record of the number 
of hits as the subject progressed in a clockwise direction around the 
triangle. One minute was allowed for the test. Any disturbance of 
co-ordination showed in a reduced score as the subject fumbled, 
missed the target, and tried again and again to make contact. 

(3) Control of speech mechanism: The stammering, fumbling, 
and blocking of the speech mechanism was measured by the Wood- 
worth-Wells Color Naming Test. Five colors occurred twenty times 
in random order. To name these colors as they occur at random 
required a high degree of speech control. Each time the subject 
made a mistake, the experimenter called “No,” whereupon the sub- 
ject had to give the correct name before proceeding. Time thus be- 
comes a measure of the degree of speech control. 

(4) Adding: Fifty two-place numbers were presented on a card 
in two vertical columns. The subject was required to add seventeen 
to the first number, then seventeen to the next, and so on. If the 
answer was wrong, the experimenter said “No,” and the subject 
was required to correct himself before going on. The time required 
for fifty additions was the measure of production. 

(5) Logical relations: Fifty adjectives were presented on cards. 
The subject was instructed to speak aloud the antonym of the word 
he had seen. Again, if he did not give the exact opposite, the experi- 
menter said “No.” A satisfactory opposite was required before 
proceeding. 

(6) Learning: The quickness with which the subject could 
substitute letters for the geometrical forms of the Woodworth-Wells 
substitution test constituted a measure of the learning speed. 

(7) The pulse record: The pulse was counted as physicians 
usually do it. 


Results——Only two of the results are shown, and these graphi- 
cally. The others all agree in trend with these.* 


* Many of these same tests have been used by Hollingworth and others in 
studies on the effects of caffeine. All studies show that caffeine has just the 
opposite effect that is shown here for alcohol. There are wide individual dif- 
ferences in the effect, and as in the case of alcohol, a tolerance for the drug 
seems to develop. 
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Fic. 25.—The effect of alcohol in small and large doses on afternoon pulse 
compared with the effect of a heavy meal. There is also a small rise in the control 


experiment. 
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(1) In Figure 25 the effect of large doses of alcohol (three or 
four bottles of beer) can be compared with 

(a) A heavy meal — 

(b) No alcohol, light lunch (control) 

(c) Smaller doses of alcohol (one or two bottles of beer) 


Although the larger amounts of alcohol definitely increase the pulse 
rate, a heavy meal increases it even more. 
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Fic. 26.—The effect of alcohol on the speed of adding. A rise in the curve means 
poorer performance. 


(2) The results of the adding test, similar to the test in the 
tobacco experiment, show conclusively that the adding performance 
is greatly handicapped by alcohol in relatively minute amounts. 


General conclusions—Both the pulse-rate results and results 
from the adding test indicate that alcohol has a definitely depressing 
effect on the organism. That the heart rate is increased merely means 
that inhibitory effects on its rate have been removed by alcoholic 


blocking. 
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We could generalize then that a person who drinks even minute 
quantities of alcohol in the face of any kind of a problem that he 
has to solve, 1s making a psychological mistake. Although he may 
feel more competent, and to himself may seem cleverer and quicker, 
actual measurament shows the opposite to be true. 


Practical application—In the same way that mere association 
of two factors has been confused with causal efficacy, as we have 
seen in the case of tobacco, so also has alcohol been held responsible 
for just about everything that can happen to a person. Insanity of a 
kind has been attributed to alcohol as well as inefficiencies and 
minor eccentricities. There is no clear-cut evidence that the various 
insanities and eccentricities would not have occurred without the 
alcohol. No really controlled observations have ever been made in 
this field so far as I have been able to discover. Again, in the absence 
of positive evidence, we must suspend judgment and in the mean- 
time work as hard as we can to accumulate evidence which will 
pass a careful scrutiny. 

Professor Miles concludes a summary on the psychological 
effects of alcohol with these words: 


When an individual has had the experience of promptly securing 
the comfort and joy of psychological escape simply by the drinking of 
alcoholic beverages, he readily adopts this procedure and follows it un- 
less checked by social pressure or by an unusual degree of self-criticism. 
For the well-integrated individual, the moderate use of alcohol may be 
a habit or custom under control whose chief and perhaps only real dam- 
age is in substituting effortless escape for the learning and use of 
strategy and skill in meeting life’s difficulties. Such an individual limits 
his use of alcohol, both in amount and also in frequency, by partaking 
only on the occasions when he desires a self-acting substitute for mental 
adjustment. He carries on without noticeable interference in the work- 
ing-day accomplishment. If, however, tension becomes too great and he 
is hard pressed and fatigued, he may find it natural to drink more 
heavily, perhaps to the disadvantage of both work and morale. The 
weaker individual who is conspired against by circumstances has great 
difficulty in keeping himself from turning often to this ready means for 
personal relief. With psychological escape so accessible, the discouraged 
and the baffled find more and more difficulties and annoyances from 
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which they feel justified in seeking refuge. For abnormal and unstable 
personalities, notwithstanding that they may have thought of it as the 
most divinely beneficent thing in the world, alcohol has been and still 
is a veritable millstone. 


Miles’s entire chapter in Alcohol and Man ® is well worth care- 
ful reading. Other sections of the book cover the effects of al- 
cohol in its physiological, hereditary, toxicological, medical, and psy- 
chiatric aspects. They, too, are well worth reading. 


5, DISEASED TONSILS AND ADENOIDS 


Several hundred New York City school children who had 
diseased tonsils were compared with an approximately equal number 
who did not have infected tonsils.° The results are shown in Figure 
27. It is perfectly obvious that there is no difference in the two dis- 
tributions. The average of both is 95; they both have the same range. 
If there were a difference in intelligence between the children who 
have diseased tonsils and those who do not, the open circles would 
form an entirely different distribution from the solid circles, and 
two curves, rather than one, would be required to represent their 
distribution. 

Twenty-eight children whose. tonsils were infected were 
matched in intelligence with twenty-eight other children who also 
had bad tonsils. The first group of twenty-eight constituted an ex- 
perimental group whose diseased tonsils were removed immediately 
after the first test was given. The other group constituted a control; 
their tonsils were not operated. Six months later both groups were 
retested and again at twelve months, but by this time, one or the 
other of seven of the pairs had moved or for some other reason 
failed to take the test. This reduced the twenty-eight pairs to only 
twenty-one. The results of three administrations of a standard in- 


® Haven Emerson, ed., Alcohol and Man, The Macmillan Company, New 
York, 1933. 


®°M. C. Rogers, “Adenoids and Diseased Tonsils: Their Effect on General 
Intelligence,” Archives of Psychology, 1922, No. 50, pp. 1-70. 
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telligence test are shown in the table. The units are I.Q.’s in which 
notation 100 is normal. 


N-28 N-21 
First Retest Retest 
Test 6 Mos. 12 Mos 
Experimental 
Tonsils removed)..... 92. 94 95 
Control 
CTonsils not removed) . 93 96 98 
Rs ig die van’ I 2 3 


® Tonsils Diseased 
© Tonsils Normal 


40 50 60 70 80 90 100 110 120 130 140 
to to to to to to to to to to to 
49 59 69 79 89 99 109 i119 129 139 149 
Fic. 27.—Distribution curve for intelligence of children who have diseased tonsils 
and those who do not. 
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The average gain in intelligence was actually a little more for 
the nonoperated group than for those whose tonsils had been re- 
moved. The amounts of change are insignificant, of course. Our 
generalization based on these two different approaches to the prob- 
lem is that removing diseased tonsils and adenoids does not produce 
a change in intelligence test score, however important the operation 
may be for the preservation of health. 


PARQ TI U 


In addition to the physiological factors that we have already 
examined, there is another group that has special significance for 
psychology. Its members are important enough to be singled out 
and treated separately. Typically a deprivation of some sort results 
in fairly intense activity until the condition causing the activity is 
removed. Consider the struggling of a person whose oxygen supply 
is cut off; a few deep breaths end the struggles. Consider the intense 
activity of a person who is very hungry and, conversely, the lack of 
activity after he has just eaten heavily. If one could impose a barrier 
of some kind between a hungry animal and the food he was after, 
and if one had a method of making the barrier more formidable 
on some occasions than it was on others, he could measure the 
strength of the hunger drive by noting what measures the animal 
would take in order to overcome the obstruction. Precisely this kind 
of experiment was made by Moss.’ 


4. MOSS’S STUDY OF ANIMAL DRIVES 


He chose to use an electric shock for his obstruction. The 
hungry rat had to cross two metal plates arranged in such a way 
that a shock of different amounts could be administered to him as 
he crossed these plates on his way to food. If he wasn’t very hungry, 
Moss thought that a small voltage would keep him on the far side 
of the electrodes, but if he were very hungry more voltage would 


7F. A. Moss, “Study of Animal Drives,” Journal of Experimental Psychol- 
ogy, 1924, 7, 165-85. 
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be needed to keep him away from the food. This method has since 
come to be known as the “variable-voltage obstruction method.” 
The strength of the drive is assumed to be proportional to the volt- 
age which serves as a complete obstruction to the animal. Among 
many technical reasons why this is probably not true, one simple 
reason is immediately obvious. A voltage of, say, 10 does not mean 
that every animal gets the same shock. How much shock he will get 
depends on the resistance of his body, and since body resistance 
varies over a wide range for different individuals, the shock dif- 
ferent rats get must be different. This must mean that the actual 
_ obstruction is not what the experimenter thinks it is when he reads 
the voltmeter. All in all, the method is not a good one, but it is im- 
portant because it was the first experiment which was ever made 
that attempted to measure a drive. First attempts, even if they prove 
to be failures, always blaze new trails. 


a WARDEN’S OBSTRUCTION METHOD 


A modification of Moss’s variable-voltage obstruction has been 
worked out by Warden and his co-workers at Columbia University. 
They redesigned the apparatus, improving it in many ways, but 
the most significant change they made was in keeping the voltage 
constant. They used a very high voltage with a very high resistance 
in series with it. The reason that this is an important change is made 
clear in the next paragraph. 

Let us suppose that one rat has a body resistance of 25,000 ohms 
and another a resistance of 15,000. This is a ratio of 5:3 and with 
any voltage whatsoever, these animals would be receiving shocks 
in this proportion. But suppose that in series with the animal’s body 
resistance there was a high external resistance of, say, 2,000,000 ohms. 
Then the proportion is 2,025,000 : 2,015,000, or about 1.005 : 1.000, 
about 14 of one per cent difference in the two shocks, whatever 
the voltage. 

The other change in method that they made involved counting 
the number of times an animal crossed the charged grid in a chosen 
time interval. They assumed that the strength of the drive was 
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proportional to the activity of the animal in overcoming a fixed ob- 
struction, rather than proportional to the greatest magnitude of the 
obstruction he would surmount as the magnitude was varied. 
Typical results are shown in Figure 28 for the hunger drive. 
The abscissa shows the days since the animal has eaten and the 
ordinates show the average number of crossings that a standard 


Number of Crossings of the Obstruction 


0 2 3 4 6 8 
Days Since Eating 


Fic. 28.—The average number of times rats will cross the grid in 20 minutes. 


group of 20 rats made. The two curves display the results for the 
males and the females separately. The results are shown in this 
way because the maximum strength of the drive seems to come a 
full two days earlier for the females, although if we compare the 
magnitude of the maxima we find them the same. 

These results may be somewhat contrary to what we might 
have expected. We might be inclined uncritically to suppose that 
the strength of the drive would continue to increase indefinitely. 
There was no way of knowing before these measurements were 
made that it typically increases rapidly at first and then gradually 
decreases. Persons who have fasted for long periods have reported 
that the first several days were the hardest. After this interval, the 
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thought and odor of food may actually become distasteful. These 
results with rats seem to substantiate the reports from humans by 
an entirely different approach. 

When the rats are rendered thirsty and allowed all the: dry food 
they will eat, the same apparatus can be used to measure the strength 
of the thirst drive. In this case, water is substituted for food as the 
incentive, but all other conditions remain the same. The total range 
of deprivation is less than for starvation because the rats do not 
live as long without water. The maximum appears on the first day 
and it is higher than for the hunger drive. We could conclude, 
then, that comparing the maxima, the thirst drive is stronger than 
the hunger drive. But if the comparison ts to be made later than 
the first day, then the hunger drive 1s stronger. This conclusion is 
applicable only to this method of measuring these drives in these 
animals. It is conceivable that this relation is not universal. 

In a similar way, the sex drives in both males and females have 
been studied. The male sex drive follows the typical pattern of rapid 
ascent ° following a short period of sex deprivation, but the picture 
of the female sex drive is totally different. It does not depend upon 
the period of deprivation at all, but rather on the phase of the 
oestrous cycle under examination. The oestrous cycle is a little less 
than five days in the rat, so that approximately every five days we 
find a period of intense activity where the peak slightly exceeds that 
of the male at its highest point. This periodicity is completely lack- 
ing in the male unless the two are kept in adjoining cages, in which 
case the general activity of the male falls into the same general 
pattern as the female. 

Aside from hunger, thirst, and sex drives, the exploratory and 
maternal drives have been studied in the same way. By comparing 
the maxima in each instance we arrive at an order for the strength 
of these drives: (1) maternal, (2) thirst, (3) hunger, (4) sex, (5) 
exploratory. It must be remembered, though, that this order is 
probably not universal. It depends on the fact that groups of rats 
8 This statement assumes an intact animal. The activity pattern is completely 


changed by castration. Cf., R. G. Hoskins, “Studies on Vigor: II, The Effect 
of Castration on Voluntary Activity,” American Journal of Physiology, 1925, 


72, 324-30. 
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were used in each instance and upon the use of a twenty-minute 
test period. Even changing so simple an element as the length of 
the test period would probably change the order that we have given 
here. To argue that the order would remain the same for different 
species is probably unsound. What we know of the differences be- 
tween individuals within a species, in the absence of any positive 
evidence to the contrary, would lead us to believe that the order 
might consistently be different for different individuals. 


Summary of the chapter—The effect of tobacco was shown to 
be somewhat a depressant even though in amount these effects 
were not large. There is some indication of tolerance on the part 
of habitual smokers, because frequently the effects are reversed 
for the two groups. Alcohol is uniformly a depressant. The toxins 
produced by diseased tonsils were shown not to be factors which 
affect an intelligence test score. Other physiological drives affect 
behavior profoundly. The principal source of our knowledge re- 
garding them comes from animals. Chapter VI will continue the 
study of these drives and try to show how they are important in 
learning, both in animals and human beings, in school-work and in 
industry. 


DRIVES AND MOTIVES if 


RIVES can be studied in still another way. If groups of = /./ 
D animals of equal abilities are compared in the quickness 

with which they learn a new thing, then the group show- 
ing the quickest learning could be said to be the most highly driven 


or motivated. 


1. HUNGER DRIVE AND RATE OF LEARNING 


This method has been used with rats again as subjects.’ There 
were twenty animals in each of three groups who were put into a 
maze after having been without food for six, twelve, and twenty- 
one hours, respectively. The performance of the animals was 
measured by the length of time they took to find their way through 
the maze to the food box. On the first trial all the groups required 
about 1,500 seconds on the average. By the end of the fifth trial, 
three definite trends are observable: the animals without food for 
21 hours are requiring less time than those who have been without 
food for 12 hours. But instead of the 6-hour group requiring even 
more time than the 12-hour group, they actually require less, fall- 
ing, as the succeeding trials show more clearly, between the 21- and 
the 12-hour group. There is other evidence which indicates that at 
about 6 hours after feeding there is an increase in activity corre- 
sponding with this more rapid learning. We can conclude with 
Ligon that, in addition to the hunger drive, there is a further “feel- 
ing of well-being” which at certain times after feeding complicates 
the simple 1 relation between deprivation and performance. 


* emma 
es 


A,r. M. Ligdn, “A Grhantive Study of Certain Incentives in Learning in 
the White Rat,” Comparative Psychology Monographs, 1929, pp. 1-95. 
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Fic. 29.—Error records of rats running a maze under three different incentive 
conditions. (After Tolman and Honzick. University California Publications in Psy- 
chology, 1930, 4, 241-256.) 


gave the full daily ration in the food box at the end of the run. 
Only one trial was given each day. Another group of 36 rats re- 
ceived the same amount of food at the end, but these rats were also — 
fed between times so that presumably they were not as hungry. 


‘\The hungry group learned the maze promptly, while with the same 
number of trials the less hungry rats reduced their errors by only 
“a small amount. For still another group which was not hungry 
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there was no food at all in the food box. Their performance was 
the worst of all. We can interpret-these-data.to-mean-that there is a. 
pronounced. effect.on_the learning of a new act by the motivation 
which: is $ furnished. by. the situation in which the Jearning. takes 


seene 


4. MOTIVATION IN SCHOOL 


_ Twenty years ago, 32 pupils of the 5B grade in a Cleveland 
Public School? acted as subjects for an experiment by Western 
Reserve professors to test the efficacy of certain incentives of a dif- 
ferent type from what we have seen before. 


Method—On the basis of preliminary tests, two groups of 
sixteen students each were selected for the experiment. The tests 
were of simple addition, geared to fifth-grade ability, and a substitu- 
tion test.inwhich geometrical figures were to be substituted for 
numerals given. The better a key had been learned, the less fre- 
quently a pupil would have to refer to it, and consequently the more 
substitutions he could make in the time allowed. The time limits 
were ten minutes for the addition and five minutes for the substitu- 
tion. 

Both groups were patiwared: of course; both knew what scores 
they were making. As we shall see, knowledge of how we are 
progressing is a powerful motivating circumstance. But in addition 
to ordinary motivation there were four ways in which the experi- 
mental group was especially motivated: 

(1) Each individual’s results were posted. 

(2) The point that the subject had reached on the previous day 
was marked with a blue pencil on the fresh sheets for each day’s 
work. 

(3) The general improvement of the whole group was pre- 


sented in a graph each day. 


2J. C. Chapman and R. B. Feder, “The Effect of External Incentives on Im- 
provement,” Journal of Educational He 1917, 8, 469-74. 
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Fic. 31.—The effect of motivation on substitution. 
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(4) Stars were given to those in the top half of the group each 
day. It was understood that those having the most stars at the end 
of ten days would receive a prize. 


Results—The results are shown in two figures. In arithmetic 
addition, the control group actually goes down hill. In substitution 
both groups improve, but the experimental group as a whole im- 
proves more than the control group. It is to be understood that these 
are average results. There were some individuals in the control 
group who were better than some individuals in the experimental 
group, but the group trends are, in all likelihood, real. Additional 
motivation in the form of prizes, knowledge of results, and com- 
petition with oneself improve performance in learning over what 
it would have been had these incentives not operated. 


If we refer to the curves shown in Figures 5, 15, 19, and 25, we 
see that the typical pattern of these curves is something like that 
of the generalized forms shown in Figure 32. A theoretical limiting 
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Fic. 32.—Theoretical learning curves showing the physiological limit. 


performance seems to exist which the actual performance appears 
to be ever approaching but never reaching, however long practice 
is continued. This limit has been called the “physiological limit” 
because it is supposed that there is an ultimate limit imposed by 
the anatomical structures themselves on the number of additions 
that can be made. The speed with which a nervous impulse can 
pass from sense organ to muscle and the time required for the 
selection of the proper response is certainly not zero. A person's 
structure, then, limits his performance. But has this ultimate limit 
actually been closely approached in the experiments that we have 
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seen heretofore? There is no way of knowing because they have 
all been accomplished under constant motivating circumstances. If 
we could increase motivation beyond the levels ordinarily employed 
in psychological experiments, would the physiological limits change 
correspondingly? 


4. BONUSES 


A partial answer to this question is found in the records of 
forty hand compositors * in a Chicago printing establishment. These 
men had ten years’ experience before entering the plant. For the 
first twenty weeks, their production shows decided increase even 
after all these years as supposed masters of their trade. The secret 
of their rapidly improving production rate probably lies in the way 
they were paid. The output of expert compositors determined in a 
preliminary study was called 100. Seventy-five per cent of this 
amount was called a fair day’s work and every worker was paid 
a flat rate based on this amount whether he actually accomplished 
it or not. But for every point on the scale in excess of 75, he would 
be paid % of 1 per cent of his base rate. This means that if he 
attained 100, the output of the expert, he would earn a bonus of. 
16.5 per cent in excess of his flat rate. 

The record kept by the printing company is deficient in several 
respects. In the first place, we cannot tell how much of the initial 
improvement was due to the wage incentive and how much was 
due to a preliminary adjustment to the working conditions in this 
particular shop. All of the initial records were for the first twenty 
weeks in this shop even though the men did have an average of 
ten years’ prior experience. Then, too, there were doubtless other 
factors aside from wages which affected production. Men who earn 
too much are not overly popular with their fellow workers. And 
then there is always the fear that the base rate will be changed if 
the management decides the workers are making too much. These 
factors would affect the production adversely. But the generaliza- 


* H. D. Kitson, “A Study of the Output of Workers under a Particular Wage 
Incentive,” University Journal of Business, 1922, 1, 54-68. 
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tion: still remains that even after long experience, production can~ 


be markedly improved, presumably as a result of bonuses. 
Although improvement is marked in the case of these com- 

positors, it does not appear as though a new and higher level has 

been reached, and it is interesting to surmise what would have 
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Fic. 33.—TIncrease in production under a bonus system. 


happened had it been possible to increase the incentive somewhat 
once this new level had been reached. What are the final limits 
of human improvability? Production cannot increase indefinitely 


because of the structural limits imposed by nerve and muscle. ————~ 


5). INCREASING THE INCENTIVE 
A British experiment by Fligel* contributes to this problem 
but does not finally answer it. As a matter of fact, Flugel was 


#J. C. Fligel, ‘Practice, Fatigue and Oscillation,” British Journal Psychology 
Monograph Supplement, 1928, No. 13. 
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mainly interested in an entirely different set of facts, but he did 
use an increasing money reward which operated in this wise: Each 
subject received a small flat rate as long as the experiment con- 
tinued. The task involved adding numbers from a sheet provided 
and the work was done each school day under carefully controlled 
conditions. In addition to the flat rate, the experimenter also pro- 
vided a system of special prizes and bonuses. At the beginning of 
the first day’s work, it was understood that there would be three 
prizes of 1s., 9d., and 6d. (24 cents; 18 cents; 12 cents), respectively, 
for the best performances on that day. Then the subjects were told 
that every time they exceeded their previous record, they would 
receive a special bonus. This bonus was to be gradually increased 
as. the experiment progressed. During the first week each person 
who exceeded his previous record was to get 2 cents every time. 
The second week every time the previous record was broken, the 
reward for excellence was to be 3 cents. The third week the bonus 
was to be 4 cents, and so on, increasing at the rate of 1 cent per 
week through the 10 weeks the experiment was to run. In the last 
week, the bonus would be 11 cents per day, or 55 cents a week. 
_ This would be a considerable money reward for the 9- to 13-year-old 
schoolgirls who served as subjects, particularly when we consider 
that the purchasing power of the British money, of which we have 
given the United States equivalents, is almost twice as great as 
ours. It would also be quite expensive to the experimenter if all of 
the forty-six girls who made up the group received bonuses on each 
of the forty-six days that the experiment lasted. This, by the way, 
is the principal reason why experiments like this one have not been 
made more frequently. An incidental result supplies another reason 
as to why such experiments are not made more often: The forty-six 
girls working furiously for a total of fifteen and one half hours in 
the whole experiment produced more than two million combina- 
tions. The labor involved in checking each one of these additions 
for accuracy is tremendous. If one clerk could check one combina- 
tion per second, 3,600 every hour for eight long hours a day, about 
seventy consecutive days would be required to complete the job. 
The money reward system was not the only way in which the 
girls were motivated. They kept individual progress records; they 
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had complete knowledge of their results and those of others; they 
worked in a group, a fact in itself which is known to have motivat- 
ing power. When the school physician thought he detected signs of 
an infectious disease in two subjects and was sending them home, 
they rebelled because they were “test girls,” set apart, they thought, 
from the other students, and not subject to trivial rules of quaran- 


Total Number of Additions 


Days 


Fic. 34.—Production under a constantly increasing incentive. Notice the com- 
plete lack of any limit. Mondays are always the low points in the week with two 
exceptions. One of them occurs at the beginning of the learning. The other with 
Tuesday was a holiday. Wednesday of that week is the low point. 


tine. When public health measures prevailed, they left the school 
in tears. 

The incentive, then, in this case is a complicated one, consisting 
of no one knows how many factors. All of them had been used 
before with the exception of the gradually increasing money re- 
ward with no particularly striking results. Fligel therefore at- 
tributes the unique results in this experiment to the unusual nature 
of his bonus system. He observes that @ reward once attained 1s not \ | 
as attractive as it was before it has been experienced, and the only — 
way to keep motivation at a high level throughout an experiment 
like this is to increase the bonus constantly, as he did. 
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Results—The results of this system are shown in the graph. 
The total number of additions in each 20-minute work period for 
the 46 girls is plotted against the 46 experimental days. The striking 
thing about the graph is the fact that there is absolutely no indica- 
tion of any flattening off—any physiological limit. 

This experiment is weak at one point: there is no control group 
with which to compare the highly motivated group. But the weak- 
ness is a result of our particular point of view. All Fligel needed 
for his problem was a highly motivated group. He was not in- 
terested in comparing the relative merits of several different kinds 
of motivation. From other experiments that are similar to his—that 
seem to differ principally in the fact that the money reward was 
not increased, Fliigel infers that there would have been little in- 
crease in score after the first 10 or 12 days had he not used the 
increasing bonus system. 

We can conclude then, that a gradually increasing reward for 
performance that becomes more and more difficult is effective in 
producing performances that greatly exceed ordinary everyday ac- 
complishments. Just how broadly this generalization applies in all 
cases we cannot say until more experimenters have examined the 
multiple relations that must be important here. 


6. PUNISHMENT AND KNOWLEDGE OF RESULTS 


Reward for relatively complicated learning performances is not 
the only way that responses can be modified. Punishment is an effec- 
tive motivating agent. The relative effect of punishment and incen- 
tive in the form of knowledge of results on the time required to 
make a simple finger movement to an auditory signal has been 
studied by Johanson,” who employed three different conditions under 
which the reactions were obtained: 


(1) A normal series in which each reaction was obtained in the 


usual fashion, i.e. without any knowledge of whether a response is 
fast or slow and without any encouragement or punishment. The 


5 A. M. Johanson, “The Influence of Incentive and Punishment upon Reac- 
tion Time,” Archives of Psychology, 1922, No. 54, pp. 53. 
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subject is instructed to react by pressing a key as quickly as he can 
after he gets an auditory signal. This stimulus is preceded by a ready 
signal which can come from one to several seconds before the audi- 
tory stimulus. The subject never knows whether the interval after 
the ready signal is going to be long or short; if he did, or if the in- 


200 «#105 «110 «2115 «#2120 «#125 #130 135 #140 #145 #4150 155 160 165 170 175 

to to toto to to to to to to to ) 0 0) 0 to 

104 109 4114 #4wW9 124 +129 #134 #139 «+2144 #+%149 154 159 164 169 174 = 179 
Reaction Time in Thousandths of a Second 


Fic. 35.—The effect of motivation on reaction time. 


terval were constant, he would soon commence to “jump the gun” 
by anticipating the auditory stimulus. 

(2) An incentive series in which the subjects were told what 
their last reaction time had been. This procedure is known to have 
an effect on more complex learning processes, but it had never been 
studied in connection with reaction time before Johanson’s experi- 
ment. 

(3) A punishment series in which the subjects were automati- 
cally given a slight shock to the fingers if they started to slow down. 
This, again, was new. It had been supposed that since the subjects 
were instructed to react as quickly as they could, they were doing 
the best they could do anyhow. 
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The different series were rotated in the usual way, so that all 
the measurements were not made in the order stated here. Obvi- 
ously, had this control not been instituted, it would have been im- 
possible to determine whether the effects that were observed were 
due to the incentive and the punishment, or whether they were due 
to practice, or fatigue, or ennui. 


Results—The results for the three conditions are shown in the 
graph. There are about 3,600 individual reactions for each one of the 
curves. These are the total responses for three different individuals. 
We cannot tell from the curves which response belongs to which 
person, but we are more interested in a comparison of the three 
different conditions. The average of the normal series is 143.9 milli- 
seconds; for the incentive, 135.0; for the punishment, 122.3. This is 
a reduction of about 6 per cent for the incentive and about 15 per 
cent for the punishment series. 

So here we find that a little punishment is more effective than 
a knowledge of results. But of course we are not justified in general- 
izing that punishment always gives the best results. As a matter of 
fact, it may not. 


a, PRAISE AND REPROOF 


An experiment by Hurlock * seeks to compare the relative effec- 
tiveness of two modes of motivating that are used every day from 
kindergarten to graduate school in the thousands of schoolrooms 
the world over. 

One of these methods involves reproving the pupils for a per- 
formance. To a great many people, who conceive it as a substitute 
for actually slapping either children’s fingers or more extensive parts 
of their anatomy, it is related to the punishment in the preceding 
experiment. The expression “tongue lashing” is descriptive of this 
view. People who scold others expect thereby to improve the per- 
formance of the one who is reproved. But another widely used 


6 Elizabeth B. Hurlock, ‘‘The Value of Praise and Reproof as Incentives for 
Children,” Archives of Psychology, 1924, No. 71. 
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method, praise of an inferior performance in the hope of improving 
it, has, to casual observation, been found sometimes as effective as 
reproof. Now, since these two methods are so unlike in the reactions 
they induce in the person who submits to them, it would be some- 
what puzzling if both were equally effective in producing an im- 
provement. 

In addition to the two experimental groups required to make a 
study of the relative effectiveness of these two methods, Hurlock 
added a control group and what she called an “ignored” group. Just 
what happened to the four groups is shown in the next paragraph. 


Method—On the basis of preliminary tests, the personnel of the 
four groups was chosen so that the members were the same in age 
and in ability to do the arithmetic problems that were to serve as the 
experimental materials. There were thirty problems to be solved in 
the fifteen minutes allowed. The experiment lasted five days and a 
different group of thirty problems was used each day. Previous work 
had shown these problems to be of equal difficultyy 

(1) The reproved group was told how poorly/it had done before 
the whole class. The pupils in it had actually/an average of 11.8 
problems, but they didn’t know how well they/had done; the experi- 
menter merely told them they had done poorly. 

(2) The praised group was told how well it had done before 
the whole class. The members of this group, too, actually had solved 
an average of 11.8 problems. But they had no actual knowledge of 
results, beyond the fact that they were praised for how well they 
had done. 

(3) The ignored group heard the praise and the reproof admin- 
istered to the others but the members of it were entirely ignored. 
They had also solved 11.8 problems on the average. 

(4) The control group, after the first day, was taken to another 
room so that it never heard either the praise or the reproof admin- 
istered to the others. They were given no information at all on their 
progress. For five days, they worked in total ignorance of how well 
they were doing. This is not an artificial situation. Pupils frequently 
go for more than five days in complete darkness as to their progress. 
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Results——The results for the four groups are shown in the fig- 
ure. The control group serves as a standard against which the effects 
of the other conditions can be judged. The general trend for the 
control group is slightly downward. The small rises and falls which 
give a ragged appearance to the line are probably due in part to the 
greater or lesser difficulty of the problems from day to day. 
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Fic. 36.—The effect of motivation in schoolwork. 


All three of the special motivating conditions give rise to more 
production. Even the ignored group shows some improvement, but 
it becomes progressively less as the experiment progresses. ‘There is 
little to choose between praise and reproof on the second day, but 
after that time the reproved group steadily loses its initial gain. The 
trend for the praised group, on the other hand, is entirely different; 
throughout the 5-day interval it continues to improve. 

We would conclude, then, that with children, anyway, praise 
/ 1s much more effective as a motivating agent than reproof. In the 
absence of actual evidence to the contrary, there seems to be no good 
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reason why this generalization should not be extended to include 
adults. 


8. HABITS OF WORK AS MOTIVATORS 


The story is told of a newspaper man who became a syndicated 
columnist of some note and successful enough financially to have a 
study in his home. He confessed to his most intimate friends that he 
had a study just because people expected him to have it. It was all 
front. His years of experience in newspaper work had so habituated 
him to noise and to confusion that he couldn’t work where it was 
quiet. Reversing the commonplace, he retreated from his quiet study 
and sought a nice, noisy newspaper editorial room when he had a 
bit of heavy thinking to do. 

Everybody has some notion of whether he can do his best work 
in the presence of a hubbub or in a peaceful quiet. Some feel that 
excitement surrounding them stimulates them to more accomplish- 
ment; others are just as certain that noise makes good work im- 
possible. It may well be that the kind of task determines which 
condition will be true, but if it is, psychological experiments have 
not yet succeeded in demonstrating this truth. As a matter of fact, 
experiments have been peculiarly contradictory in this field. Now 
when experiments present contradictory evidence—when one experi- 
menter gets one result and another person gets a different result, or 
when there is no clear-cut difference in result between what appears 
to be entirely different procedures—one possible explanation is that 
the experimenters have had more factors affecting the results of their 
experiments than they were aware of. 

After reading all the published literature on the question of the 
effect of noise on the speed and accuracy with which a person could 
work, and making some preliminary experiments of his own, Baker 
conceived the notion that the attitude of the subject was a probable 
factor which had been overlooked when the experimenters had said 
that “all the factors were constant except the noise.” An answer to 
this question is of tremendous practical importance, because if noise 
does have a deleterious effect on production, then we should make 
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more use of soundproofing materials than we do now and our 
efforts at the reduction of city noises, elevateds, automobile horns, 
garbage pails, and traffic noises generally, should be more consistent 
programs than the spasmodic noise abatement drives that we have 
seen heretofore. 

In a typical experiment in which production under noise was to 
be compared with production in the same kind of task when no 
noise was used, Baker * proposed to examine the extent to which an 
attitude that was imposed upon a subject could influence the results. 


Method.—The problem was a simple one that has been used 
in numerous psychological experiments. The subject is given a two- 
place number and he is to add successively 6, 7, 8, 9, calling each 
subtotal. That is, he is given 27, he adds 6 and calls 33; then 7, and 
says 40; then 8 and says 48; then g and says 57; then 6 again, repeat- 
ing the series until stopped by the experimenter at the end of 30 
seconds. Whereupon he is given a new two-place number. He does 
not use pencil or paper. A record of his sums is kept by the experi- 
menter so that the time required to solve the number of correct com- 
binations he makes may be computed. This is the same method that 
Hull used in his study on the psychological effects of tobacco (Cf. 
p: 75). 

The noise or music was supplied from a transcribed source by 
means of a loud- -speaker. Each day was divided into two parts, a 
noise period and a quiet period. There were ten experimental days 
in all, and for half these days, the noise or music came first and in 
the other half the quiet period came first. If the noise is called con- 
dition A and the quiet condition B, then what is known to experi- 
menters as the A B B A order was used. This control is necessary 
because if the noise always came first, then whatever results were 
obtained might be due to the fact that the task was performed first, 
not that it was performed in the presence of noise. 

The subjects were divided into different groups, ten men in 
each. 

Group A was called a control group because there was no at- 


7Kenneth H. Baker, ‘“Pre-experimental Set in Distraction Experiments,” 
Journal of General Psychology, 1937, 16, 471-88. 
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tempt made to institute a special set or attitude in its members. This 
statement does not mean that they did not have any notion of 
whether they could do better under the one condition than under 
the other, but the experimenter at least did not try to change their 
attitude as he did in the experimental group. The subject was told 
each day what his zotal performance was, but he wasn’t told whether 
he did better under one condition than another. 

In Group B each person was told that he was going to serve as 
a subject in an experiment to determine the effects of distraction. 
Other work, he was told, had been done and this experiment was 
to be a check on the previous work. What purported to be the results 
of a previous experiment were shown in a graph which contained 
two curves, one red and one black. The red curve was labeled “with 
distraction.” It showed that in this imaginary experiment which all 
the subjects believed was a real one, noise had facilitated the per- 
formance so that there was a clear difference between the red and 
black curves. The curves remained in the experimental room posted 
in full view of the subject throughout the experiment. 

Group C was composed of other men who were shown a curve 
in which the red and black lines were interchanged so that their 
inevitable interpretation was that noise interfered with this kind of 
performance. 

Group D was shown a curve in which the red and black lines 
crossed in such a way that they interpreted the graph to mean that 
for the first few days noise had an inhibiting or distracting effect, 
but became less and less a distracter and finally clearly facilitated 
performance. 

All the subjects accepted the charts as representing bona fide 
experiments and did not question the results. 


Results—For Group A the performance curves cross and re- 
cross so that we conclude there is no consistent difference in produc- 
tion when no effort is made to impose an attitude either favorable or 
unfavorable to either one of the conditions. This conclusion is op- 
posed to that of some other studies in that consistent differences 
have been found. A possible explanation for this difference in results 
becomes apparent when we examine the results for the other groups. 
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/ Each of the other groups reproduced the condition which had 
been suggested to it by word and by chart. This is even true of the 
last group which was told that there would be interference at first, 
facilitation later. There were individuals in all groups who resisted 
the suggestion, but they were not numerous enough to change the 
group response from the imposed set. 


Summary.—The general inference from this experiment is that 
experimenters who have obtained results showing how music or 
noise facilitates—together with their fellow experimenters who ob- 
tained just the opposite results—are really guilty of inadvertently 
communicating to the subjects the results they hoped to get. This 
does not necessarily mean that these experimenters were dishonest; 
they may merely have been enthusiastic and perhaps careless. Many 
undergraduates will be certain that they were not dishonest because, 
they will hold, the issues here are not significant enough for people 
to misrepresent them. But consider for a moment the position of a 
manufacturer of sound-deadening materials, whose sales will depend 
in theory on the outcome of an experiment like this. Or think of an 
educational expert whose reputation will depend upon children’s 
learning more under one set of conditions than another. A teacher 
might be so convinced that one educational method was superior to 
another that his enthusiasm for the method would so influence the 
subjects that they would actually do much better under it than 
under its competitor. But another educator could easily be so de- 
finitely sold on the rival method that he in turn could prove his 
method better. Now which really is the better method? 

The relation of the process of motivation to Baker’s experiment 


he, 
= 
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may not be perfectly obvious. The point in introducing it here is to \ 
show that the production of a subject does not depend entirely on ; 


the circumstances which surround him. He can either convince him- 
self through observing or reading that a certain condition ought to 
produce a certain result, or be convinced by others, so that he will 
produce in amounts consistent with his conviction. From a practical 
standpoint, where production is the only consideration, as in com- 
paring one method of instruction with another, it makes little differ- 
ence whether the increase is due to one factor or to another. But if 
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we are really interested in understanding human behavior, we will 
not overlook the potency of a personal conviction in explaining the 
results in experiments of this kind. 


Q), INDUSTRIAL MOTIVATION 


Another motivational factor is evident in an industrial experi- 
ment.® Several girls who assembled relays in a factory were isolated 
in a room to determine the effects on their production of different 
degrees of illumination, ventilation, rest periods, mid-morning 
lunches, and so on. They generally worked under a given set of con- 
ditions for two weeks, sometimes even longer, so that the whole 
experiment extended over several years. The surprising result was 
that their production kept right on climbing, being practically un- 
affected by the various adverse working conditions which were em- 
ployed. 

This curious result can be explained by the motivating condi- 
tions under which they worked. They were, in the first place, se- 
lected for special attention. They were frequently interviewed by 
supervisors and others interested in the experiment. They were con- 
sulted before changes in the routine were made. They felt a personal 
responsibility because they understood the significance of the whole 
problem. They were not completely lost as little cogs in a big imper- 
sonal machine. As a consequence, production kept on increasing. In 
the light of this result, even selfish production managers, interested 
only in units and unit costs would be justified in spending more on 
personnel than on lighting, ventilation, and free morning lunches. 


Summary.—This chapter presents experimental results designed 
to show one aspect of the relation of animal drives to motivated be- 
havior in humans. Where animals must be hunger-driven, or thirst- 
_driven, or activity-driven, people will work for money rewards, 
bonuses, gold stars and blue ribbons, praise, reproof, and so on. 

The first two experiments show the kind of learning curves that 
are obtained for rats under different conditions of motivation. The 


8E. Mayo, Human Problems of an Industrial Civilization, The Macmillan 
Company, New York, 1934. 
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third shows how, with school children, the same kind of result is 
obtained with gold stars. The fourth shows how a system of bonuses 
increases the production of printers who are already the experts that 
ten years’ experience makes them. The fifth shows how production 
continues to increase if larger rewards are given for more difficult 
performances. The sixth shows that a knowledge of results and pun- 
ishment are effective in reducing reaction time already thought to be 
at the lowest possible figure. The seventh compares praise and re- 
proof for performance that objectively was equal. The eighth shows 
how noise and quiet can affect behavior differently in the light of 
the subject’s conviction. The last shows how a variety of working 
conditions does not affect production in view of heightened morale, 
produced by obtaining the confidence of the workers. 


In our next chapter we shall see through the work of a differ- 
ent author, Dr. Frank N. Stanton, Manager of the Market Research 
Division of the Columbia Broadcasting System, how one goes about 
making additional observations following the scientific method in 
another branch of the industrial field. For those students who find 
this material attractive, further reading in Jenkins, Psychology in 
Business and Industry, John Wiley & Sons, New York, 1936, is 
highly recommended. 


VII 


MARKET RESEARCH 


By Frank N. Stanton 


Manager, Market Research Division 
The Columbia Broadcasting System 


N market research we are concerned with what to produce or 
handle, when and how much to produce, where and when to 
distribute it, and how to market or sell it. 

For the most part these are questions to which the psychology 
of motivation is able to contribute. Early workers in this young field 
of commercial specialization were concerned chiefly with the eco- 
nomic aspects, but as time went on the importance of psychological 
training and experience became apparent. During the past ten 
years, industrial concerns, with increasing frequency, have been de- 
veloping market research departments or seeking the counsel of in- 
dependent research organizations. This trend is a logical derivative 
of improved production and distribution facilities, but paralleling 
this increased interest in market research has been the part psy- 


chology has come to play in obtaining the answers to the questions 
faced in this field. 


i: A TYPICAL PROBLEM 


An executive of a nationally known bread concern required 
some information about the use of his product. Said he: “Our busi- 
ness is good. At present we have no complaints. But we want to 
learn how to keep it that way, or better, how to improve it. What 
shall we do to make and keep the housewives loyal to us? We must 
be doing many things right because we’re selling our bread. But we 


don’t want to guess; we want to know!” 
I2I 
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He addressed his remarks to Pauline Arnold, of the Market Re- 
search Corporation of America, who accepted the problem. Finding 
the solution in this case involved four steps: 

(1) Preliminary analyses of production and sales records to de- 
limit the problem. 

(2) Development of an interview schedule to be used for per- 
sonal interviews with housewives. 

(3) Interviewing the housewives. 

(4) Statistical treatment of the information obtained by inter- 
viewing. 

(5) Interpretation of the data. 

Analysis of existing data—Before setting out to find the answers 
to the bread manufacturer’s questions, it was necessary to review 
production and sales records over a period of time in an effort to 
obtain the required perspective for an approach to the problem. 
Without a thorough understanding of the company’s past perform- 
ance and policies, the research agency might very easily overlook 
salient points in developing an attack on a given problem. This 
procedure follows the usual technique of preliminary exploration 
that is so important in any scientific study. 

In certain instances, careful analyses of existing data have pre- 
cluded further research at the moment. For example, it was found, 
upon investigation, that one manufacturer, interested in reducing 
distribution costs, was spending more than 50 per cent of his dis- 
tribution budget to produce less than ro per cent of the total sales 
volume. In the face of such a finding it was not necessary to con- 
sider field research on the problem. 


Interview schedule—In the early stages of market or consumer 
research, an investigator was likely to devise armchair plans and 
questions, just as in the early stages of “pure” psychology theories 
were developed without the support of empirical or laboratory evi- 
dence. The inadequacy of results obtained by such means, however, 
led to a more critical consideration of the problems involved and to 
a recognition of the need for controlled techniques and more re- 
fined apparatus to study the materials. Just as we are apt to general- 
ize from our own experience in many cases, so the early marketing 
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experts followed their limited evidence in counseling industrial 
executives. 

The refinement of consumer research apparatus, which is basi- 
cally the questionnaire or interview schedule, must be directed to fit 
the particular problem. Sound development of the questions is 
fundamental to valid results. Before the forms were drafted, there- 
fore, Arnold sent two experienced interviewers into homes—any 
homes in this case since they were all potential bread consumers— 
to talk with housewives about bread. They were to follow no form, 
but to draw out the respondent, encourage her to say anything she 
wished about bread: what she thought of it, when she thought of it, 
where she purchased it, how she purchased it, who in the family 
liked it best, what was liked. Let the housewife’s conversation lead 
where it would, so long as it ended with bread. After two days of 
such discussions, the field workers made their recommendations 
for questions that would prompt and help a woman to talk freely, 
without predisposing her answers. 

A first form was drafted. This was sent into the field for test- 
ing. Some questions were reported ambiguous. While they had 
seemed perfectly clear in the office, the housewives interpreted them 
in several ways. The items were altered and tested again. Some 
women made additional comments that seemed pertinent, but for 
which no provision had yet been made, so other questions were in- 
cluded, and the revised form again tested. Arnold continued this 
testing until a form was developed that seemed workable, clear, and 
comprehensive. Some of the questions from the final schedule are 
given on page 124. 

It should be noted first that the questions follow a time sequence 
that attempts to help the interviewee reconstruct the conditions of 
her last purchase. By referring to a specific act, in this case a pur- 
chase, the market research worker may obtain details that are actual 
rather than generalized. It also allows the respondent to become 
orientated to the subject before asking the more difficult “because” 
or “subsurface” questions. 

As a group, questions 3 through 9 were designed to determine 
whether the woman was committed to a single brand of bread. One 
might reason that question 8 or g alone would reveal the answer, 
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SoME OF THE ITEMS FROM THE QUESTIONNAIRE 


2. From what kind of store did you last purchase white bread? 
L_] Independent grocer (_] Independent baker [_] Market 
[_] Chain grocer [-] Chain baker L_] Factory 
Dealer’s or chain’s name 


3. Were you there in person? Yes [_] No L] 
Ay: Just what did you ask fork oe ee 
5. Did you know what brand you were going to get beforehand? Yes _] No L] 
6. (If brand not already specified): What brand did you get? 
7. What decided you to get this brand rather than another? 
8. How many times out of ten do you buy this brand? 
9. What other brands of white bread do you buy? How many times out of ten 
do you buy each of these brands? 
Brand Times bought out of ten 
11. How did you happen to start using [ ? 


(fill in brand most used) 
Deliberate trial 
Chance trial. 
Samples 
Counter display 
Dealer influence 
Door-to-door canvass 
Recommended by friend 
Advertisement 
Radio 
Mother used it 
Other 
13. In your opinion, is there any real difference between the various brands of 
white bread? 
Yes [1 No UL] 
IF “YES” ON 13, ASK 14 AND 15 
Bauer is deP Ge ee anne eee 
15. a. How can you tell whether a bread is > 
(answer to 14) 
b. What makes a bread P 
(answer to 14) 


IF “NO” ON 73, ASK 16 
16. Then why do you buy one brand rather than another? 
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but the inclusion of questions 4, 5, and 7 made certain the ciassifica- 
tion; at the same time they gave the woman a chance to begin 
thinking bread in historical and, for her, logical sequence. 

The answers to question 11, “How did you happen to start 
using ...,” are of significance to a manufacturer who hopes to 
expand. By learning the influences that have been effective in start- 
ing purchases, he can infer the types of suggestion that might prompt 
other persons to start buying his products. The question is worded 
to reduce the possibility of misinterpretation. In some studies, this 
question frequently is asked: “Why did you start using ...,” and 
no check list is provided for the interviewer. A question so worded 
might easily result in answers such as: “It’s always fresh.” And this 
may well be true, but it tells why someone likes the bread after she 
has started using it. How did she know it was fresh before she 
bought it? Did a friend tell her? Did she read about it? Did her 
dealer advise her? To know that a customer likes a brand because 
it is always delivered fresh is useful, but not when one is trying to 
uncover influences that stimulate an initial purchase. The word 
“happen,” however, suggests an occasion rather than an attribute, 
and brings the listener closer to the type of answer desired. Then, 
too, the check list of influences reminds the investigator of what is 
desired, so that he or she can clarify the meaning if the housewife 
misunderstands. In the case above, for example, the investigator 
could have asked: “How did you know it was fresh before you 
tried it?” Instead of leaving a short line for a simple “x” mark, 
those who developed the questionnaire found it safer to leave an 
entire line for a description of the influence. If, then, an investigator 
made an error in classifying, an editor in the home office corrected it. 

It should be pointed out in passing that the check list has its 
dangers. If it is not fairly exhaustive, a field worker may try to 
adapt an inappropriate answer to a classification apparently related. 
If a list cannot be tried or pretested in a sufficient number of pre- 
liminary interviews to insure the inclusion of all the most frequently 
recurring items, it had better not be used. There should always be 
space for writing in an answer that does not seem to belong to any 
group listed. 

Now, do the food-purchasing heads of houses believe there is 
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really any difference between one brand of white bread and another? 
If a large enough number do not, then they must be attracted by 
means other than the advertising of the bread’s attributes. Question 
13 helped answer this. 

Those who thought there was some difference among the 
breads told what they thought the difference was in answer to ques- 
tion 14. Why then did question 15 follow? Because many women, 
it was found, replied “texture,” or “taste.” But what does texture 
mean? Does it mean the feel of the bread? Does it mean the density 
of the bread? How is the manufacturer to learn what consumers 
want unless he finds some clues to what customers think good tex- 
ture is? Parts (a) and (b) usually disclosed the answer if the house- 
wife had any idea at all of what she meant. Investigators were in- 
structed to ask: “How can you tell whether a bread is tasty?” “How 
can you tell whether a bread has good texture?” 

From replies to question 16, Arnold learned the deciding fac- 
tors in purchases by persons who did not believe there were real 
differences among the brands. 

In addition to all the testing and reasoning about the form of 
the questionnaire, it was decided to find out whether the bread re- 
ported as the last purchased was actually the one bought. It had been 
suspected that housewives might unconsciously err and mention a 
popular brand even if they had bought loaves at a local bakery. It 
has been found in some studies, for example, that respondents give 
the name of a popular or accepted brand possibly to assume social 
status. During the first part of the bread study, therefore, field 
workers were required to check the wrappers of the bread in use. 
Results were essentially what had already been reported. 

In addition, a product test was conducted to determine whether - 
women could tell the difference between various brands of bread, 
even though they reported they could. Product testing, of course, in 
some studies is a major operation. It may follow traditional labora- 
tory methods of controlled experimentation or be conducted in the 
normal environment of the commodity. In this study, Arnold was 
concerned chiefly with finding out whether or not the women who 
cited a particular quality or attribute of their preferred bread could 
distinguish it under test conditions. 
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Such a test situation could be made very elaborate and scientific 
by holding all of the variables constant and changing only the one 
under consideration. In the future product-development research will 
probably approach laboratory conditions, but not until the producer 
or technician and market researcher can work together with a more 
complete understanding of each other’s problems. 

Arnold’s procedure was very simple. From her interview records 
she isolated three groups of housewives. One group was made up of 
those who used brand A regularly, and preferred it for a definite 
reason; a second group was composed of women who used brand B 
regularly and were articulate when it came to reasons; the third 
sample was a group of women who used neither brand A nor B 
regularly. The first day of the test investigators called on the women, 
the same investigators returning to the homes of previous call, and 
presented each housewife with an unlabeled loaf of bread. Half re- 
ceived brand A and the other half, brand B. They were asked to get 
rid of whatever bread they had on hand and to use the trial loaf. 
The following day the investigators returned and supplied each 
experimenter with a second loaf of unidentified bread, this time 
brand B if the respondent had been tested on brand A, and vice 
versa. 

After the first day’s trial, the housewife was asked: (1) “Which 
loaf do you like better, the trial one or your regular brand?” (2) 
“How does it (trial brand) compare with the brand usually used— 
better—the same—or worse?” (3) “Please explain your answer to 
question 2—in what respect is it better, the same, or worse?” These 
answers were easy to compare with the original data for a check on 
validity of reasons and the housewife’s judgment with respect to the 
two leading brands of bread. 


The field work—Before beginning the field work or actual 
interviewing, it was necessary to select the locale for the study. In 
many surveys more than one market must be considered to ensure 
a representative picture of conditions throughout the field of interest. 
Rural and urban differences must be accounted for as well as the 
various occupational, economic, and social levels. For this study, 
however, one city was selected which met all of the conditions affect- 
ing the results in which the bread concern was interested. 
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A staff member of the Market Research Corporation of Amer- 
ica was sent there to hire, train, and supervise a crew of in- 
vestigators. 

The supervisor’s first task was to find intelligent resourceful 
workers. This was a job where women had the advantage, not only 
because doors were opened to them more readily, but also because 
they could elicit responses about bread more understandingly. They 
met in small groups to receive instructions. Each worker was given 
a copy of the questionnaire to study. Then explanations were made 
of the purpose of each question. One or two corrections were made. 
For example, in question 11, listed as separate classifications are 
“advertisement” and “radio.” Obviously, radio is an advertisement 
and not an influence distinct from advertising in general. It was 
explained that if radio was the medium mentioned, the answer was 
to be noted on the line next to it. All other media of advertising 
were to be grouped together. The provision for keeping answers 
concerning radio advertising separate from other advertising influ- 
ences was made because the manufacturer was particularly interested 
in radio’s reported influence. 

Investigators were directed in test interviews to read the ques- 
tions exactly as mimeographed because great care had been ex- 
pended in their wording. Nevertheless it was necessary for the in- 
vestigators themselves thoroughly to understand the intent, for if an 
individual misunderstood a question, then the investigator might re- 
word it. Since the city included a large number of foreign-born 
persons, rewording occurred more frequently than might have been 
expected. Questions were asked and answered in the meetings. Each 
field worker interviewed another before leaving the supervisor’s 
headquarters. The interviews were discussed in detail. Then each 
investigator departed to do half a day’s work before reporting back 
for further checking. 

Neighborhoods were assigned. A former social worker who 
spoke Italian was sent to the Italian district; a teacher on leave was 
sent to get by butlers; a woman with a car was sent to outlying dis- 
tricts; a white-haired woman was sent to substantial middle-class 
neighborhoods that had been canvassed to exasperation. All income 
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groups were to be sampled, since bread’s market includes all families. 

Any difficulty was reported immediately. Suggestions were 
made at the end of each day’s work when completed interviews were 
brought to headquarters. 

As one of the routine parts of almost any survey, the in- 
vestigators were cautioned to print the names and addresses of re- 
spondents carefully, to avoid any embarrassment to themselves when 
check-ups were made for honesty and accuracy. To preclude bias, 
whether voluntary or involuntary, no one was told the name of the 
company for which the study was being made. When the super- 
visor felt that all the workers could continue competently, the real 
interviewing began; the test results were, of course, kept apart. 


Tabulating the returns—No matter how much rich information 
is gathered, it cannot be used practicably unless it is organized, 
analyzed, and, finally, synthesized to present a complete picture. To 
report on each question separately sometimes suffices. In this white- 
bread study, such a straight tabulation would have been grossly de- 
ceptive. 

A close scrutiny of the material revealed that there were four 
fundamental groups into which a housewife could be eles a so far 
as bread-purchasing habits were concerned: 

(1) Women committed to one brand of bread because of a 
belief in attributes of bread. 

(2) Women committed to one brand of bread because of ex- 
ternal factors only. 

(3) Women not committed to any brand of bread although 
they believe in attributal differences. 

(4) Women not committed to any brand of bread and influ- 
enced only by external factors. 

Tabulations were made with these four groups in mind. By 
tabulating brands used by each of these groups, by length of use, 
the client could be shown where he was gaining, where losing, 
where remaining stationary. The over-all picture looked good, but 
the breakdowns showed just where differences might appear, and 
comparisons with other tables made possible some inferences about 
the proper treatment. 
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Interpretation of the results—Because of the confidential nature 
of the bread study, the tables and conclusions drawn from them can- 
not be presented here. It is sufficient to say that the fractionation into 
four fundamental consumer groups revealed that the manufacturer 
was weak in the group that bought for external reasons. Coupling 
this with the influence of the dealer on such women, the baker was 
advised to concentrate his sales efforts on dealers in an attempt to 
win their favor. | 

The high light of any market study is its interpretation. Except 
for such surveys that may be on a very low level, explanations re- 
quire skilled and experienced treatment. It should be added that no 
interpretation may be considered valid, except by coincidence or 
mischance, if the information on which it is based is inaccurate. No 
amount of statistical analysis, regardless of the quality, will improve 
raw data which are poorly conceived. Interpretations are inferred 
from tables; tables are founded on an analysis of available material, 
on grouping and coding answers; answers depend on the accuracy 
and integrity of work done in the field and on the wording and 
form of the questionnaire or interview form. In turn, the success 
of a questionnaire depends on the maker’s firm acquaintance with 
human behavior, the public’s resistance to inquirers because of haste, 
loss of memory, inability, unwillingness, ignorance, deficient under- 
standing, flagging interest, and the like. 

Because of the importance of these human elements, it is essen- 
tial that sound market researchers have adequate psychological train- 
ing. In brief, a market study may be considered as strong as its 
weakest component. 


2. QUESTIONNAIRE BUILDING 


Some of the most constructive contributions to the techniques 
of questionnaire building have been made by Dr. Paul F. Lazars- 
feld, formerly director of the Market Research Institute of the Uni- — 
versity of Vienna, now Research Director of the University of 
Newark. 

One of the complex problems he has tackled is the art of asking 
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“why.” A brief reference to one of the complications has been made 
in the explanation of question 11 of the bread study. Lazarsfeld 
has analyzed in detail the types of factors that determine purchases. 


We have, in general, three possible purposes in market research in 
asking people questions: 

a. Influences toward action. 

We may want to know by which media people have been znflu- 
enced to act the way they did, which is the case when we want to evalu- 
ate the role of certain advertisements, of advice of friends, etc.; or 

b. Attributes of the product. 

We may want to know if it were the attributes of the product it- 
self, and which of them—its taste, its color, or its use—led the customer 
to buy; or 

c. Impulses of the purchaser. 

We may want to know certain tendencies by which the consumer 
was controlled: whether he bought for himself, or as a gift; whether he 
bought under sudden impulse, or after long deliberation; whether it 
was an habitual or a unique proceeding, etc. 


The consumer, however, is seldom aware of these varying inter- 
pretations. For example, take a simple question such as why someone 
bought a certain brand of coffee. One respondent might answer that he 
liked the taste, and another that a neighbor had told him about the 
brand. These two respondents interpreted our question why in two dif- 
ferent ways. The one thought we were interested mainly in the attributes 
of the coffee; the other, that we had in mind the outside influences 
which affected his choice. The answers, therefore, are not comparable. 
The neighbor who spoke to the one respondent may very well have 
mentioned the good taste of the coffee; and the man who told about the 
good taste may have heard about it from a neighbor in the first place. 
So the two cases may have had the same sequence of determinants 
affecting the two respondents, only the interpretation of our question 
why in different ways led to seemingly quite different answers.+ 


According to Lazarsfeld, then, influences, attributes, and tend- 
encies are the three possible motivating factors in any purchase. 
Awareness of the three possibilities will guide a questionnaire 
builder to a breakdown of the wy question into several parts, each 


1 Paul F. Lazarsfeld, “The Art of Asking Why,” National Marketing Review, 
1935, I, I-13. 
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Tue Form Usep 


What was the brand of face powder that you last bought? 

How long have you been using that particular brand? 

How long did you know about it before you started using it? 

What specific things did you know about it before you started to use it? 

If Specific Answer Is Obtained in Question 4, Ask Question 5a; If Nothing Specific 
Can Be Obtained, Ask Question 5b. 

5a. How did you know about these things? 

5b. How did you happen to be familiar with the name? 


If a Sales Person Is Mentioned in Answer to Question 5, Ask Questions 6a and 6b; 
If No Sales Person Is Mentioned, Ask Question 6c. 


6a. When she mentioned it to you, did you remember having read or heard of it 
before? Yes {_] No 
If yes: What? Where? ee 
6b. Did she offer you several brands from which to choose? Yes _] No L] 
If yes: Why did you choose the one you did? 
6c. Had you read or heard anything else about the face powder before you started 
buying it? Yes L] No L] 
If yes: What? Where? 
7. In what kind of store did you make your first purchase? 
8. What influenced or decided you to buy that particular brand rather than any 
other when you first bought it? 


If Lapse of Time between First Knowledge and First Purchase Is More Than Two 
Weeks 
9. How do you account for your not starting to buy it sooner than you did if you 
knew about it before then? 
10. Do you think you would have started buying it when you did even if you 
hadn’t been influenced by . 
(List influences mentioned in 5, 6 and 8) 


BOP mn 
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aimed to extract a story about the role of a single factor. In some 
cases, only a single factor may motivate a purchase. But there is no 
reason why all three should not play some part. For example, a 
woman has decided to economize. This tendency, she has resolved, 
will govern her purchases. She reads in the morning newspaper of 
costume jewelry on sale in a department store. As a result of the 
advertisement, and because she has decided to economize, she stops 
at the store during her lunch hour to look at the trinkets on sale. 
The dull gold clip appeals to her because it matches a bracelet she 
has already bought, so she pays the sum requested, and carries it 
home. Economy set her bargain-hunting; the newspaper advertise- 
ment sent her to a particular store; the clip itself decided her to 
buy that one rather than any other. All three motivating factors 
‘were at work. Yet without fractionation of the why question, we 
might have received only one answer, and the picture would have 
been fogged. 

Such analyses, of course, result in detailed forms, which are 
acknowledged to require more skilled and experienced interviewers 
than need be used for obtaining answers to shorter forms. The anti- 
cipated value of the alternative forms for a given purpose must 
determine which is to be used. 

Lazarsfeld reports a questionnaire that was developed to find 
the relative effect of the several advertising media in selling pro- 
ducts.” Tendencies and attributes in this case were of minor im- 
portance. Attention, however, was directed toward all situations 
where advertising might have had some influence. 

The procedure followed in the formulation of these questions 
was similar to that followed in the formulation of the questions 
about bread. A trained person was sent out to talk about face 
powder with women, young women, older women. Forms were 
tried, cut, altered, or lengthened until the one presented on page 
132 was reached. 

Again an attempt is made to establish a time sequence. The 
starting point is a specific and simple question about the act of pur- 
chase, from which the investigator works back to the respondent’s 


2 Paul F. Lazarsfeld, “‘The Use of Detailed Interviews in Market Research,” 
Journal of Marketing, 1937, 7, 4. 
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first knowledge of the brand last purchased. Advertising might have 


had an effect anywhere from the first knowledge to the most recent 
purchase. It is not necessarily a specific advertisement that results in 
a purchase, but more likely a campaign of advertisements. 

The first question designed to probe for influences directly is 
question 5. As this question is worded and placed in the succession 
of questions, it is almost impossible to receive as an answer anything 
that is not an influence. This is the object of a successful question- 
naire—to obtain the type of answer for which one is seeking. If one 
had asked simply: “Why did you start to use it?” the answer might 
have been “Because of its fine texture” or it might have been “Be- 
cause my sister told me about it.” Yet both answers might be reason- 
able from the same person. Question 4, about attributes, however, 
prevents the confusion by separating the factors. Including a ques- 
tion about attributes, though one may not be directly interested in 
them at that point, is even wiser than the “How did you happen to 
start .. .” question, because it reduces the possibility of an investi- 
gator’s error. 

Questions 6a and 6b probe further; questions 8, 9, and 10 are 
more obvious questions than those preceding them, but might well 
cast additional light. 

It should be apparent from an examination of the two widely 
different questionnaires here cited that every form used must be 
adapted to the particular problem. But underlying any good form 
is one basic principle, a systematic conception of motives to action. 
With a comprehensive background of motivational theory, one can 
try to exhaust each possibility in turn; without it, one flounders in 
a mass of details. 


Tabulation of detailed questionnaires—The fractionation of re- 
plies and its importance for interpretation have already been men- 
tioned. Lazarsfeld discusses these as problems of typological classifi- 
cation.* 

He refers to actual market studies to illustrate his contention, 
his first example being quantitative. An analysis of the purchases of 
an accessory to a hobby device reveals that the average owner of the 


3 Paul F. Lazarsfeld, op. cit., pp. 5-8. 
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device buys four each year. To the manufacturer this is not very 
helpful because, per se, it means he can only be sure of an increase 
in accessory sales by distributing more devices each year. Analyzing 
still further, however, Lazarsfeld finds that a classification of the 
respondents into three types uncovers still more significant informa- 
tion. When the average curve of use is broken down, three trends 
are made clear: a group of long-time steady purchasers; another 
group which reflects a sharp decrease in purchases shortly after the 
hobby is started; and the third, a group with a steady decline in pur- 
chases. The respondents in each of the groups were found to differ 
in age and economic status; the hobby apparatus they used differed. 
Consequently, the appeals to which they might respond would be 
different. But the average trend would not have disclosed the need 
for individual treatment of each of these three groups. 

Another example deals with a qualitative grouping. In a study 
of the milk-drinking habits of children that Lazarsfeld supervised, 
one master question held the key to the grouping, a number of sub- 
sidiary questions being used to check the consistency and accuracy 
of the answer. The master question was: 


24. Can you recall anything that happened that may have caused 
this dislike (or can you recall any incident that made you aware that 
you did not want to drink milk)? 


The answers to this and the subsidiary questions made possible 
a classification of children into four types: 


Type A: Those children who could remember a definite incident 
from which their dislike for milk started, as for instance, being given 
spoiled milk, or having been ill. 

Type B: Those children who gradually lost the habit of drinking 
milk and turned to other beverages, very often led by their mothers 
who offered them other beverages. 

Type C: Those children who, since they were babies, were never 
able to stand the taste of milk. 

Type D: Those children who could not provide any useful infor- 
mation. 


The reported distribution of the types, in percentages, was: 
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Type A; (special incidenty)ia.5.3) isu i hy a A ae 3697 
‘TypeB, (gradual dishabituation ))./5 sick a ate ae oe 24 
PypevG, (always) ied mene ih acc tah ea is ae 30 
Type.) (not enough snformation 4070.0 ei ae re) 
100% 


The treatment for each type would be different. As Lazarsfeld 
reported in his paper, for Type A the investigators would learn the 
incidents that caused the dislike, and see if by better management on 
the part of companies, parents, and teachers, the incidents could be 
avoided; Type B would have to be tackled through the parents; 
Type C might be the hopeless cases which are rooted in some phys- 
iological allergies; more information must be gathered about Type 
D. “In this way,” he writes, “the typological classification blazes a 
trail for practical action as well as for further detailed studies ac- 
cording to different lines.” 


Summary.—In summary, these everyday experiments in the 
field of market research have shown that it is possible through skill- 
ful research to determine certain facts about industrial problems con- 
cerned with production and distribution. Furthermore, they have 
indicated that sound psychological training and experience are essen- 
tial to the proper planning, efficient execution, and intelligent inter- 
pretation of market research studies. In all such studies human 
behavior is the important factor and only through the effective ap- 
plication of psychology can progress be made in this new field. 


VU 


HYPNOSIS AND SUGGESTIBILITY? 


HEN freshmen are asked, “Do you believe that hypnosis 
\ x is a demonstrable phenomenon?” most of them will say 
that in their opinion there isn’t any real condition known 
as hypnosis. The entertainments that they have witnessed or heard 
about they believe to be false—just stunts. If they are asked whether 
there is any reality in telepathic communication a majority will say 
that they are certain that here we have a really demonstrable phe- 
nomenon and will proceed to relate some personal experience or the 
experience of some friend in order to prove the point. Just why 
they should be so skeptical in one field and so naive in the other, 
I have never been able to discover. From what has been said in the 
first chapter, it is clear that we conceive telepathy to be unproven. 
The details of this chapter are aimed at elucidating what we would 
call the demonstrable aspects of hypnosis. 


a SLEEP AND HYPNOSIS 


In all the common methods of inducing hypnosis the word 
sleep is used. “Now you are going into a sound, sound sleep. You 
will not wake up until you are told . . .” Not only in the directions 
for accomplishing the trance, but also in the theory concerning it, 
there has been frequent mention of sleep. How nearly alike are 


1 This chapter is written on the assumption that the student has read enough 
about hypnosis to know what is meant by the usual hypnotic phenomena, 
e.g., catalepsy, anesthesia, amnesia, posthypnotic amnesia, positive and nega- 
tive hallucinations and posthypnotic suggestion. If a demonstration is planned 
it should precede the reading of this chapter; if a demonstration does not ap- 
pear feasible, a motion-picture film by Lester Beck might be used. 
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these two states or how different was the problem which Milton 
Bass? set out to solve. 


Criterion of sleep—He conceived the solution to depend upon 
finding some bit of behavior or some reliable physiological sign of 
sleep which could be used to distinguish between sleeping and 
waking. The hypnotic trance could then be examined for the pres- 
ence or absence of the sign of sleep. If the sign was present in 
hypnosis and present in sleep then there would be some justifica- 


= 
— 
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Fic. 37.—The arrangement of the apparatus and the subject in Bass’s experiment. 


tion for asserting that at least there was some connection between 
the two states. 

A sign or criterion of this kind has long been known to exist 
in the patellar reflex. In sleep the extent of leg movement to patellar 
stimulation is considerably diminished or in some cases abolished 
altogether. Regular hammer blows to the patella necessary to 
follow the course of the decrement as sleep ensues, instead of pre- 
venting a person from going to sleep, have been shown by several 
investigators to be actually sleep-conducive. 


Method.—The subject lay supine in a modified barber’s chair. 
His legs hung freely beyond the knees so that the extent of leg 
movement could be recorded. An automatic device raised a hammer 
and let it fall through a known distance. The instant in which the 
hammer made contact with the leg was recorded automatically on 


2 Milton Bass, “The Differentiation of the Hypnotic Trance from Normal 
Sleep,” Journal of Experimental Psychology, 1931, 5, 382-89. 
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a moving tape which also carried the record of the leg movements 
resulting from the striking hammer. The stimulus was given every 
9.68 seconds. This much of the apparatus is all that was needed to 
differentiate between sleeping and waking. 


Criterion of hypnosis—Now to differentiate between sleeping 
and hypnosis. It is well known that a hypnotic subject will continue 
to react to any intermittent stimulus if he is commanded to do so. 
During sleep these responses cease. They are present, of course, 
when the subject is awake. The choice of stimulus was a bell which 
was caused to sound with a single soft but clearly audible tap 
every go seconds. These stimuli were recorded on the tape together 
with the resultant response, which was secured by means of a button 
on the right chair arm to be actuated by the index finger of the 
subject. A breathing record was also obtained. Since it did not prove 
of any value in differentiating between any of the states,.it will not 
be mentioned again. 


More details of method—There were seven practiced subjects 
used. Each was given one hundred strokes on the patellar tendon in 
each of the three states, awake W, asleep S, and hypnotized T. To 
avoid practice or adaptation effects, the records were taken in the 
six possible combinations: 


WST TSW SWT 
WTS TWS STW 


In all there were forty-three experimental periods in which about 
1,300 patellar stimuli were recorded. 

In the WST period, one hundred stimulations would be given 
when the subject was awake. This operation would require about 
fifteen minutes. At the end of that time the subjects would be asked 
to try to go to sleep. At the end of the next hundred stimulations 
the subject was awakened. He was then put into a trance, and again 
one hundred stimulations were given. 


Results—The record shown in Figure 38 shows the end of a 
sleep period. There was no voluntary response to the bell stimuli 
and to the eighteen patellar stimuli shown there was not a single 
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kick. But when the subject was awakened at the point marked W, 
the kicks begin as do the responses to the bell. Both of these latter 
continue when after about two minutes the subject is placed in a 
trance. A practiced subject like this one can be hypnotized almost 
instantly. 

Figure 41 shows a summary of the patellar data for all subjects 
and for all experimental periods. The ordinates show the amplitude ~ 
of the kicks as measured in millimeters on the tape. The abscissa- 
units show the number of kicks, or—what is the same thing—the 
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Fic. 38.—A sample of the record obtained. 


time from the onset of the three states. Each five kicks are averaged 
for amplitude so that there are twenty abscissa-units instead of 
one hundred. 

All three curves show some tendency to fall. This can be in- 
_ terpreted to mean that the subjects became more and more relaxed 
in each of the states as time went on. The sleep curve, however, 
follows an entirely different course from the other two. For the 
first minute the amplitudes of the kicks during sleep are almost as 
high as for awake and trance, but this effect can be expected since 
it is reasonable to suppose the sleep did not ensue instantaneously. 
The per cent of voluntary responses to the bell can also be plotted 
in exactly the same way. The curves are not shown here because 
in appearance and interpretation they are the same as those shown 
for the knee jerk. The per cent of responses was clearly lower in 
sleep, while for hypnosis and waking there was hardly any dif- 


ference at all. 
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Concluston—A reasonable interpretation of the appearance of 
the whole graph is that in so far as the amplitude of the patellar 
reflex is an index of the condition of the organism, being asleep is 
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Fic. 39.—The amplitude of the patellar reflexes in sleeping, waking and hypnosis. 


entirely different from both waking and hypnosts. Being hypnotized 
is not a physiological condition or state like being asleep, however 
much the behavior of a person hypnotized superficially resembles 
his behavior asleep. If there is any difference between being awake 
and being hypnotized this technique does not exhibit it. Of course, 
there is a difference. Just what this difference is will be set forth 
as well as it is now understood in the following sections. 
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2. AMNESIA 


Not only does a hypnotized subject sometimes act as if he is 
asleep, but very frequently he disclaims any knowledge of what has 
happened to him while he was hypnotized. Like the sleeping per- 
son, time passes rapidly for him and movements that he makes he 
does not remember. This is known as posthypnotic amnesia. The 
question that arises is: Is this effect a fundamental one involving a 
basic physiological process or is it simply a matter of temporary in- 
ability to recall similar to that which overtakes us all on occasions 
of emotional inhibition or blocking due to fatigue? 


Hypothesis —If the amnesia were a complete process which in- 
volved the basic physiological processes as well as the language 
mechanism, then a subject who had been practicing something 
would show no effect of an interlude during which he practiced 
the same task while hypnotized. He should start, subsequent to his 
hypnotized practice, at the same level he left off prior to hypnosis. 


Method.—This hypothesis has been subjected to experimental 
test by Patten at Miami University.? He used fourteen subjects in 
all; seven hypnotized for a time, and seven who were never hypno- 
tized. The task was to add successively 6, 7, 8, and g to a two-place 
number given between 10 and gg (see pages 116). 

There was absolutely no difference between the procedures for 
the control and the experimental groups for the first six days. But 
on the seventh day, and the following ones including the twelfth, 
the experimental group was hypnotized and made to perform the 
additions in the trance. On the thirteenth day and subsequently it 
again practiced while awake. Uniformly the hypnotized subjects 
asked at the end of the hypnotic periods, “Aren’t you going to have 
me add today?” This is the kind of evidence that is normally re- 
quired to prove the existence of amnesia and it demonstrates that 
the subjects were satisfying the ordinarily imposed criteria for 
amnesia. There is no question but that they were hypneticeea and 
that they were amnesic. 


3E. F. Patten, “Does Post-Hypnotic Amnesia Apply to Practice Effects?” 
Journal of General Psychology, 1932, 7, 196-201. 
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Results—The results of Patten’s experiment are shown in two 
figures. Although the control subjects were always inferior to the 
experimental group in the number of additions they could accom- 
plish in five minutes, this does not spoil the experiment. The com- 
parison that we are interested in is the comparison of trial six and 
its predecessors with trial thirteen and its followers. Trial thirteen 
is not the continuation of trial six. If the intervening trials were 
not on the graph, our first inference would have to be that some 
practice took place in the hypnotized interval. The general appear- 
ance of the curve for the experimental and the control groups is 
exactly the same. Figure 41 shows this better than Figure 4o. In 
the former the initial performance of the control group is taken as 
roo and the subsequent trials of both groups are compared to it as 
a base, an operation which compensates for the difference of the 
two groups in ability. This treatment of the data is legitimate be- 
cause we are not interested in the differences in ability between the 
two groups. We want to be rid of it because it obscures the effects 
we are interested in. 


Conclusion —The solid circles, showing the performance of the 
hypnotized group, fit into the general trend nicely. They have 
to be there to explain what follows. This can only mean that 
the amnesia of hypnotized subjects is entirely independent of the 
course of learning during hypnosis. That the subjects honestly deny 
remembering what happens does not mean that they are in a state 
of suspended animation in which ordinary experiences leave no 
effect. 

We infer that the amnesia of a hypnotized subject is more like 
that of a person who knows something “as well as his own name” 
but is temporarily blocked when it comes to exhibiting what he 
knows. These results are not necessarily contradictory. It is not 
unusual in psychology to, obtain a certain result by one method 
and an entirely different result by some other method. (Cf. Chapter 
XIV.) 
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Fic. 40.—Learning curves for addition: hypnotized and control groups. 
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Ric 41.—Same data as shown in Figure 40. The lower curve of Figure 40 is moved 
up to adjust for the difference in initial ability. 


EXPERIMENTAL FOUNDATIONS 145 


a RAPPORT 


Hypnosis is naively described as the conquest of a weak-willed 
person by one of strong will. On the stage and in literature the 
hypnotist is represented as exercising an unusual degree of control 
over the actions of the person he has hypnotized even when the 
consequences of such action are clearly detrimental to the interests 
and well-being of the hypnotized. Scientific men have been misled 
by the apparent willingness of the subject to carry out trivial sug- 
gestions until they, too, in some instances, have described hypnosis 
as a peculiar relationship between subject and operator which they 
call rapport. 

Whether or not rapport is essential to hypnosis has been tried 
in a series of observations by Paul Campbell Young,* who asked 
himself several questions which he later subjected to a test. 


Can a subject annul rapport?—Two subjects who had previ- 
ously been hypnotized several times were used. They were asked 
to write on a piece of paper the suggestions they would resist. A list 
of ten different things had been provided which would make suit- 
able material for testing the resistance. The experimenter did not 
know which one of the things had been chosen, so he ran through 
the whole list each time the subject was hypnotized, redoubling his 
efforts to produce the effect if there appeared to be any resistance 
at all. The subjects were not told whether they would be successful 
in resisting or not. They were merely told that this was a point 
upon which some experiments would be made. The account of the 
sitting, as Dr. Young reports it, is shown on page 146. 


Conclusion.—From these two instances we can conclude that 
it is possible for a subject to “make up his mind” that he will not 
do a certain thing when the experimenter commands him to do so. 
His behavior follows closely his own instruction in spite of any- 
thing the hypnotizer can do. In these cases the subject does not 


*Paul Campbell Young, “Is Rapport an Essential Characteristic of Hyp- 
nosis?” Journal of Abnormal and Social Psychology, 1927, 22, 130-39. 
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SAMPLES FROM THE EXPERIMENTERS NoTEBOOK 


April 16, 10:00 A.M.; Subject H. During the period all suggestions were car- 
ried out with the exception of those pertaining to analgesia. 

When the experimenter stuck the subject as usual with a sharp skewer, the 
subject winced considerably. On repetition of the suggestion and renewed pricking, 
the painful expression became more pronounced. When challenged as usual, “Do 
you feel anything?” the subject said, “It hurts.” After being awakened, the subject 
wrote the following report: “I have no definite rememberance of anything after 
being put in the chair. I have a vague remembrance I was told that I was not to 
feel it, but was fighting that order and was straining my senses to feel it. The object 
seemed like a pencil point, rather used and blunted. It was not painful in the least.” 

In this experiment it is to be noted that not only did the subject react strongly 
in hypnosis, contrary to the idea of rapport, but the only memory left of a long 
séance was the one concerning his autosuggestion, remembered despite the experi- 
menter’s orders. 

The signed statement of the subject handed to the experimenter after waking 
was as follows: “While in a state of hypnosis I will obey all commands except that 
of becoming insensible to pain.” 

April 16, 3:30 P.M.; Subject H. As usual, the experimenter did not know 
what autosuggestion the subject had given himself until after the session was over, 
and consequently was somewhat surprised to see that every command was obeyed 
without any show of resistance. After the session was over, however, the operator 
was even more surprised to find that the subject remembered everything that had 
occurred during the whole time. The subject’s written report after waking covered 
two pages and cannot be given in full here. Excerpts are as follows: “Everything in 
this sitting seemed clear after being wakened, whereas I can scarcely remember any- 
thing of the one just previous to it (which had taken place during the forenoon) 
. . - 1 was pricked with a pin on both hands, being ordered to move the hand 
touched. I could not move the ‘dead’ hand, although I could feel the pin-prick (it 
did not hurt in the least) . . . I was told that I was one-armed and that my arm 
had been torn off. I had a terrible sensation of pain at that time in my shoulder 
where it seemed that the arm had been unjointed when you ‘pulled it off.’ ” 

The subject’s written instruction to himself was: ‘‘While in a hypnotic state 
I will obey any and all commands except that I forget everything or anything that 
goes on.” 

In this experiment we note that the self-suggested attitude to remember, 
assumed in defiance of the direct commands of the experimenter, given in this sit- 
ting as well as in all sessions, modified the kind of rapport in hypnosis and frustrated 
the command to forget all the events after awaking. 
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necessarily “wake up.” Sometimes he does wake, however, still 
contrary to the suggestions given him. 


Emerson Hall, Cambridge, Mass., Dec. 24, 1922, Subject M. Just 
before sitting in the chair to be hypnotized one morning this somnam- 
bulistic subject asked the experimenter to be sure to bring the experi- 
ment to a close at 12:00. The experimenter assured the subject that he 
would be awakened before 12:00. At 11:55 the experimenter, noticing 
that the tests would be incomplete at the time agreed upon, tried to 
prolong the session by suggesting to the subject that his sleep would 
become deeper and deeper, and that he would not awake until ten min- _ 
utes had passed. In spite of the means thus employed, the subject began 
to toss restlessly, and at the striking of Memorial Hall clock awoke. As 
soon as he was fully conscious, and had understood the nature of the 
case, the subject composed himself to be hypnotized again. But in spite 
of his apparent co-operation and his avowed purpose, the subject, who 
had always been very easily inducted into the somnambulistic state, and 
often two or three times in one sitting, could not at this time be re- 
hypnotized. After three vain attempts to go to sleep again, he confessed 
that, fearing he might be kept at this session so long as to miss a lunch- 
eon engagement at 12:30, he had before coming to the room given him- 
self the suggestion to awaken at the sounding of twelve o’clock. 


In this experiment we see that decision made by the subject 
prior to hypnosis can break up the rapport of the hypnotic session 
and even prevent its being re-established. 


Can a subject be hypnotized and then change this rapport to 
someone else?—To test this question it is necessary that the person 
to be hypnotized make prearrangements with a third person present 
during the trance. The hypnotizer must not know what the previ- 
ous arrangements between his subject and the third person have 
been. It was under these conditions that the following events took 
place. 


May 4, 4:00 P.M.; Subject R, Professor A. present. What happened 
in this experiment is forecast in the prior autosuggestion, which the 
operator at the time knew nothing about: “I will submit to hypnosis. 
When fully hypnotized I will not respond to suggestions from the ex- 
perimenter, but will respond to A. as follows: when A. says one, relax 
right arm. When A. says three, I will stand. When A. says four, I will 
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about-face. When A. says five, I will sit down. I will awake when three 
taps are given by A.” | 

And so the experiment actually went, in spite of the strenuous 
efforts of the hypnotist to make the subject obey. There was no resist- 
ance to the experimenter’s suggestions; they were simply ignored en- 
tirely. 

After hypnosis, the subject remembered nothing that the experi- 
menter had said after talking to him about relaxing, but he did remem- 
ber having heard A.’s voice. He described his procedure during hyp- 
nosis in the following words: when he came into the room, he “just 
had the suggestion I had given myself on my mind, and kept it on my 
mind during the hypnosis; I did not have to think of it during the 
hypnosis—I was not thinking of anything. I had no difficulty in know- 
ing what the signals meant.” 


Conclusion—Here, apparently, we have a genuine hypnosis 
void of rapport with the one doing the hypnotizing, but showing 
rapport with one who had been previously selected by the subject. 

Professor Young considers the subjects whose records are given 
above as completely hypnotized as any he has ever worked with. 
If they were, then the conclusion must be: An experimenter can 
hypnotize a subject who thereupon can be out of rapport with the 
experimenter and come back into rapport only if, as, and when he 
has determined before he was hypnotized. 


4. POSTHYPNOTIC SUGGESTION 


It is well known that the hypnotist can make an appointment 
with a hypnotized subject during a trance. Upon waking the sub- 
ject does not recall the date, but he generally turns up at the time 
appointed, especially if the appointment is made within the next 
few days. With some subjects, it is reported, private arrangements 
have been made in advance to have them involved in some interest- 
ing occupation or diversion; but still the appointments are almost 
invariably kept. The conditions under which observations of this 
kind have been made are uncontrolled. We are not certain how 
much a hypnotist has been impressed by the instances in which 
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appointments have been kept and how many instances have been 
forgotten where the subject is somehow prevented from appearing. 
Perhaps in many instances the apparently attractive diversion was 
not a diversion at all. It may have irked the subject to an extent that 
an excuse for discontinuing the activity was a welcome escape. Our 
only answers to these questions must come from the laboratory 
where control over these factors can be exercised. 

Patten ® again has contributed to our knowledge of hypnosis 
here. He gave a posthypnotic suggestion to eighteen totally amnesic 
subjects. His testing schedule follows: 


2 were tested immediately 2 were tested after 15 days 
2 were tested after 1 day 2 were tested after 20 days 
2 were tested after 3 days 2 were tested after 25 days 
2 were tested after 5 days I was tested after 30 days 
2 were tested after 10 days 1 was tested after 33 days 


This procedure leaves much to be desired in that the sampling error 
must be considerable, only one or two subjects being used after each 
interval. A better plan would have been to divide the subjects into 
two or three groups of six or nine subjects each. But it will remain 
for some other experimenter to rid this experiment of the sampling 
error. There are other features of Patten’s experiment that make it 
valuable even if we are not quite certain that a repetition of it 
would show precisely the same result. 


Control group.—The same suggestion was given to a group of 
sixteen subjects who were never hypnotized at any time during the 
course of the experiment. They constitute the control group with- 
out which it would be impossible to interpret the findings based 
on the hypnotized subjects alone. These subjects were spaced like 
the experimental group at the various periods up to thirty-three 
days. None was tested immediately, since there were only sixteen 
in the control group. 


Method—The suggestion given was most cleverly conceived. 
All of the subjects were shown thirty words. The words were ex- 
posed by means of an automatic device which ensured that each 


5E. F, Patten, “The Duration of Post-Hypnotic Suggestion,” Journal of Ab- 
normal and Social Psychology, 1930, 25, 319-34. 
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item in the list would be in view for the same length of time. The 
subject’s attention was maintained during the exposure of the list 
by informing him, while he was awake, that one word would be 
repeated. He was expected to report on the word repeated at the 
conclusion of the experimental sitting. The repeated word was al- 
ways near the end of the list, its predecessor was always near the 
beginning, so that for the important part of the experiment, the sub- 
ject was actively looking for something in the words that were 
exposed. 

But now the clever part. In the list, between the first and second 
occurrence of the word that was repeated, were the names of three 
animals. In the trance which preceded all of this, the experimental 
group was told that each time the name of an animal appeared, 
they would depress the index finger of the right hand without being 
aware that they were doing so. The finger was installed in a small 
loop connected by means of strings and levers to a kymograph so 
that its slightest movement would be recorded. The whole hand 
was screened from the subject. It should be remembered that the 
subjects were awake when they saw the list of words. The sugges- 
tion had been given in a hypnotic trance preceding the whole affair; 
thirty-three days previously in the case of one subject and at the 
intervals shown above for the others. 

For the control group the procedure was the same except that 
this group was never hypnotized; hence the finger depression would 
be susceptible to the ordinary laws of forgetting. 

The strength of the obedience to the suggestion was assumed 
to be proportional to the extent of the finger movement. This move- 
ment was measured in millimeters from the kymograph tape. 


Results—The mean reaction in millimeters for each subject for 
each day was found. The means of the two subjects at each interval 
were averaged for the dependent variable. Because so few subjects 
were used, the original curves are very erratic. But Clark Hull ® has 
shown how it is possible to pool the results for days 0, 1, and 3, 


6 Clark Hull, Hypnosis and Suggestibility, D. Appleton-Century Company, 
New York, 1933, p. 163. 
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which are plotted at day 1; days 5, 10 and 15 plotted at 10; days 20, 
25 plotted at 23; and days 30 and 33 plotted at 31, into a composite 
for 6 subjects rather than 2 at each plotted point. This graphically 
_ reduces the data to the form suggested earlier—larger groups spaced 
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Fic. 42.—The duration of posthypnotic suggestion. (After Hull, courtesy of D. 
Appleton-Century Company.) 


further apart—and it compensates in a measure for a lack of plan- 
ning on the part of the experimenter. 

The results show that there is a clear-cut difference between 
the amplitude of finger movement for the hypnotized and the 
control subjects, but the posthypnotic suggestion is not as effective 
as ordinary waking instruction in producing a finger movement. 
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Conclusion —On the basis of this experiment we are forced to 
conclude that the reports relating to subjects who invariably, and 
on the minute, keep appointments that have been made days ahead 
even in the face of difficult and, at times, frustrating circumstances, 
have been grossly exaggerated. The experiment leaves much to be 
desired in the way of subjects tested at each interval, but it is clear 
that posthypnotic suggestion ts not independent of the ordinary 
laws of forgetting. 


Summary.—Bass’s experiment showed that hypnosis and sleep 
were entirely different phenomena, but it did not show that there 
was any difference between a subject awake and hypnotized. There 
is a difference. Patten’s experiment showed that the amnesia re- 
ported is only a fact in so far as the subject’s ability to report is con- 
cerned. Measured in the effect of practice during hypnosis, there is 
no amnesia. Young showed that rapport was not essential to hyp- 
nosis. His observations also show that amnesia is not essential, be- 
cause subjects can still be hypnotized according to other criteria and 
remember perfectly what has happened during the trance. Patten 
also showed, in another experiment, that posthypnotic suggestions 
are forgotten as things are normally forgotten. Other experiments 
not cited here show that catalepsy is not essential to hypnosis. In a 
word, none of the usual phenomena that are said to differentiate 
hypnosis are actually necessary. As a result of an extended analysis 
of all the experimental literature on the subject, Hull concludes 
that there is not a single item which is characteristic of hypnosis 
that cannot to some extent be produced in the waking state. The 
difference between being hypnotized and being awake is a dif- 
ference in degree, in which the essential condition seems to be a sus- 
ceptibility to suggestion. When the experimenter’s suggestions and 
commands are accepted uncritically by the subject, he is hypnotized. 
People who are the most suggestible’ while awake are not always 
the best hypnotic subjects, however. The subject’s own precon- 
ceived notions of hypnosis enter the picture in a way that is not 
entirely clear at the present time. 

7 As a matter of fact, there probably is no general waking suggestibility. 


People who are extremely suggestible under one set of conditions may be 
only faintly suggestible under another. 
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) « SUGGESTIBILITY 


When a person develops a set of symptoms for a disease after 
hearing them described or when he recovers from a headache after 
taking a harmless placebo, he is said to be suggestible. A woman > 
recently said that when she was talking over the telephone to a 
particular male friend she could always smell his pipe. She was 
convinced that odor stimuli could be transmitted over telephone 
wires. We know that they can’t be, but we can accept the woman’s 
statement as true, because the effect is easily explainable in the same 
terms we use for accounting for any learned effect. It could be said 
that this woman was suggestible to the extent that she had learned 
to associate the sound of a particular voice with the odor of a pipe. 
If that is true, then we are all suggestible, and I suspect we are, in 
different degrees and to sets of stimuli that are extensive in some 
cases and more restricted in others. Suggestibility, then, is not the 
unique property of a few people. 

The late E. E. Slosson * is responsible for an experiment which 
has been used frequently in class demonstrations of suggestibility. 
He was a chemist. One day he brought to his lecture hall a bottle 
of what he said was a new compound. It had a particularly penetrat- 
ing odor and he wanted to find out how quickly its odor was dif- 
fused to those in the room. Would the students please hold up their 
hands when they smelled the odor? Soon those in the front row 
were holding their hands up, then those in the second, and so forth 
until practically everybody was sure he had smelled something. 
Then it turned out that the bottle contained perfectly odorless dis- 
tilled water. There have been many variations of this demonstration 
made. If the odor is described to be like peppermint or lemons, 
more people seem to smell it than if the supposed odor is not 
exactly specified. One experimenter made a colored grade-school 
pupil so sick from smelling distilled water that she had to be dis- 
missed from school for the remainder of the day. All the experi- 
menter did was to hold her head away from the distilled water as 


8E. E. Slosson, “A Lecture Experiment in Hallucinations,” Psychological 
Review, 1899, 6, 407-8. 
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she poured it on a piece of cotton, all the while making a face as 
though the nonexistent odor were nauseous. 

Another factor seems to be the prestige of the person who is 
doing the suggesting. We are more inclined to be impressed if one 
person tells us a thing than if another lesser light tells us the same 
thing. Slosson had more prestige than Slosson’s assistant would have 
had. It is common to distinguish between prestige suggestion in 
which a person is involved and nonprestige suggestion in which 
the nonpersonal factors are effective in producing the effect. 

There are several experiments in this field which we can select 
in order to show more specifically just how these factors operate. 
In the nonprestige field we have Williams’s experiment? which, in 
turn, is based on several older ones. 


A coil of wire on a table is connected conspicuously to a battery 
through a knife switch. Closing the switch will cause the coil to be- 
come heated slightly. But current cannot pass from the battery to 
the coil, even when the knife switch is closed, unless a button out 
of sight of the observer is covertly pressed by the experimenter’s 
knee. The directions to the subject were: 


The purpose. of this experiment is to determine the smallest amount 
of heat that you can feel with your finger. 

When the experimenter says “ready” you are to place your finger on 
the coil and hold it there until you can just barely feel the warmth. Az 
the instant you feel any warmth whatsoever remove your finger sharply 
from the coil. Then wait until the experimenter tells you to replace 
your finger on the coil. 


The experimenter simultaneously called “ready” and closed the 
knife switch. For the first four trials he also pressed the push button 
so that the coil actually did warm up. The following six trials were 
made by closing the knife switch alone. The subject continued to 
touch the coil for thirty seconds even if he did not feel the warmth. 
The experimenter then said, “All right, you did not feel it this time,” 
and the subject was allowed to remove his finger. Exactly the same 
pause followed the last six trials as the first four, ostensibly to allow 


®°G. W. Williams, “Suggestibility in the Normal and Hypnotic States,” 
Archives of Psychology, 1930, No. 122. 
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the coil to cool. Exactly the same procedure was followed whether 
the subject accepted the suggestion or not. 

All the subjects accepted the suggestion some of the time and 
some accepted it every time. The average for eight subjects in twelve 
opportunities was approximately eight acceptances, both when hyp- 
notized and when awake. 

Although there were definite effects of the suggestion offered by 
the results in this experiment, the subjects did not appear to be more 
suggestible when they were hypnotized than they were when they 
were not. 


6. ANESTHESIA 


The results in this experiment bring up a troublesome question 
in both waking suggestion and hypnosis. Does the subject really 
sense the warmth or is he just a good fellow who agrees with the 
experimenter because it is too much trouble to be negative? It is 
not beyond the bounds of probability that a verbal stimulus can 
actually cause an individual to sense a warmth where there is none 
that can be measured by a thermometer. If we instruct a subject to 
imagine a blue cube on the desk in front of him, there are some 
people who can imagine the cube so well that it has all the char- 
acteristics of a real cube and actually can be manipulated in certain 
ways. All the time they are wide-awake, of course. It has been re- 
ported that electricians whose screw drivers slip sometimes feel a 
shock where no actual shock was possible; the same thing has been 
reported in conditioning experiments where the sound of a buzzer 
actually caused the subject to feel a shock even when there was no 
shock administered. 

But how about the reverse of these phenomena? Is a painful 
stimulus administered under the suggestion of anesthesia in an 
arm or leg actually felt, or does the subject just deny having felt 
it and voluntarily suppress overt evidences of pain as most of us 
can do with varying success under ordinary conditions? Sears *° 


10R. R. Sears, “An Experimental Study of Hypnotic Anesthesia,” Journal of 
Experimental Psychology, 1932, 15, 1-22. 
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has made an experiment which answers this specific question. 

On numerous occasions he produced anesthesia in one leg of 
seven different subjects. There were 101 experimental sessions with 
the seven subjects. The other leg of the subject was stimulated with- 
out suggestion of anesthesia and constituted a control. The painful 
stimulus was the prick of a needle administered in a special way so 
that the exact time and vigor of the stimulations could be recorded 
pneumatically on a kymograph tape. (See Chapter X.) 

The facial grimace of the subject in the region of the eyes was 
recorded if it occurred. This operation was accomplished by attach- 


Fic. 43.—A tracing of one of Levine’s galvanic records. In the figure to the 
left there was no suggestion of anesthesia as the skin was punctured with a needle at 
A. In the record to the right with suggested anesthesia, there is still a response when 
the same stimulus is applied at B. (After Levine, Bulletin of Johns Hopkins Hospital, 


1930, 46, 333.) 


ing a lever by means of adhesive tape to the left cheek, just below 
the eye. The lever actuated a Marey tambour, another tambour re- 
converted the resulting air pressure variations to mechanical move- 
ments which were recorded by means of a stylus. Breathing records 
and records of the galvanic skin response and pulse were also re- 
corded. (See Chapter X.) 

We have, then, the verbal response of the subject and, cor- 
related with this record, the automatically recorded grimace, breath- 
ing, pulse and galvanic skin reflex, including some items under 
voluntary control and some which are not, or at least differ in the 
degree to which they can be kept under control. 


Results——In general, considerably more reduction was observed 
in the voluntary than in the involuntary segments of behavior 
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examined (verbal reports of pain and facial grimace were practically 
eliminated), but even in the galvanic skin reflex there was a sup- 
pression of the effect in about 20 per cent of the stimulations. In 
waking, none of these things could be modified to any extent. There 
is evidence, then, that the reactions to painful stimuli are not only 
modified verbally but are also changed somewhat in other segments 
as well. | 


Summary of the chapter—Thus we are left with the generaliza- 
tion that hypnosis is a special kind of suggestion phenomenon. Non- 
prestige suggestion is probably not related to hypnosis at all, and 
prestige suggestion is not related to it in any precise way that has 
yet been discovered.** The subject’s own preconceived notions re- 
garding hypnosis profoundly influence his reactions. Persons are not 
equally susceptible to different kinds of suggestion. It is not possi- 
ble, therefore, to speak of a general suggestibility nor of a general 
hypnotizability, and the relation between them. Hypnosis is dif- 
ferent from waking only in the heightened susceptibility to prestige 
suggestion, but no point can be undisputably located on one side of 
which we could say that a person is hypnotized and on the other 
side of which we could say he was awake. Hypnosis is not unique 
among psychological phenomena in this respect. 

11 Waking suggestions that the subject will fall in a certain direction may be 


an exception to this generalization. Hull reports that practically all subjects 
who exhibit an acceptance of a suggestion to fall are good hypnotics. 


IX 


THE DEVELOPMENT OF EMOTIONAL 
BEHAVIOR 


and sometimes to frogs and fish and worms and spiders, are 

so definitely fixed that it is hard to believe that there ever 

was a time when we didn’t have them. It seems impossible that 

this paralyzing effect is really a learned thing. It is so intense, and 

so uncontrollable, that we feel there must be some basis in the 
notion that the fear of snakes, anyway, must be inherited. 


B: the time most of us are adults, our fear reactions to snakes, 


Ls. FEAR OF SNAKES > 


Harold Ellis Jones and his wife, Mary Cover Jones, put this 
hypothesis to actual test by confronting infants, adolescents, and _ 
adults with harmless but vigorous snakes." The idea had been 
tested before, but not with the care nor with the number of sub- 
jects that these investigators employed. 


Method—A pen, eight by ten feet by six inches high, was built 
in the nursery floor. Within the pen, a number of blocks and toys 
were scattered. There were also two black suitcases. One contained 
a mechanical toy and the other a six-foot snake (Spilotes carais). 
The snake was a vigorous active specimen. A mechanical arrange- 
ment allowed the concealed observer to open the suitcase contain- 
ing the snake if the child himself did not do so after a reasonable 
time. 

Results —The results are in the form of protocols, five of which 
are reproduced on page 160. | 


1H. E. Jones and M. C. Jones, “Fear,” Childhood Education, 1928, 5, 136-43.-. 
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Of fifteen children aged between fourteen months and six and 
one half years, seven showed absolutely no fear that could be de- 
tected. The other eight showed various degrees of withdrawal; 
among them were two cases that could definitely be interpreted as 
fear reactions. One of those fear reactions was made by a twenty-six- 
month-old child. Since this observation was the only withdrawal 
observed up to three years, it leads us to believe that there is a 
greater frequency of fear responses in the older age groups. 


Tests with older children—To test this result further, the ex- 
periment was repeated with thirty-six school children ranging from 
six to ten years. 


The children were sitting on low chairs in a circle about twenty 
feet in diameter. The experimenter placed the suitcase containing the 
snake in the middle of the circle, asking, ““Who wants to open the suit- 
case?” Harry, eight years of age, opened it, and took the snake out 
when requested. The snake glided about the floor, passing between the 
feet of one of the boys; no disturbance was shown. The experimenter 
now asked, “Who wants to touch the snake?” holding the snake’s head 
so that children had to reach past it, and walking slowly around the 
inside of the circle. The first eleven children touched the snake with no 
hesitancy. Four boys about ten years of age hesitated, one withdrawing 
markedly, another falling over backward in his chair. . . . Two girls 
refused to touch the snake, but jumped up and ran around behind the 
circle, following the experimenter and watching closely. An undercur- 
rent of reassurance was constantly heard, “He won’t let it hurt you. Go 
ahead, touch it, it won’t bite.” 


Result.—Only nine of the twenty-six children showed definitely 
resistive behavior, and these were chiefly the oldest in the group. 


Tests with adults—In order to make a comparison with the be- 
havior of adults, the experiment was repeated under somewhat dif- 
ferent conditions with about ten college students. 


In several classes of undergraduate and graduate students, the 
snake was introduced as “a perfectly harmless animal; the skin of this 
reptile has a smooth and pleasant feeling, and we guarantee that in 
touching him no one runs the slightest risk.” In some classes the same 
reptile was used as in the preceding experiments; in others the snake 
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From THE PROTOCOLS 


Subject 1. Irving, age 1 year, 3 months. Irving sat in the pen, playing idly 
with the ball and blocks. After being released, the snake glided slowly towards 
Irving, shipping up his head and deflecting his course when within twelve inches of 
the infant. Irving watched unconcerned, fixating the snake’s head or the middle of 
his body, and letting his gaze wander frequently to other objects in the pen. The 
snake furnished only a mild incentive to his attention. 

Subject 3. Enid, age 1 year, 7 months. Enid sat passively in the pen, playing 
with blocks in an unsystematic fashion. The snake was released and moved fairly 
rapidly about the pen. Enid showed no interest, giving the snake only casual glances 
and continuing to play with her blocks when it was within two feet of her. When 
(later) the snake was held by the observer directly in front of her face, she showed 
no changes in facial expression, but presently reached out her hand and grasped the 
snake tightly about the neck. 

Subject 8. Sol, age 2 years, 3 months. When the snake began moving about 
the pen, Sol watched closely, holding his ground when the snake came near, but 
making no effort to touch it. He resisted when an attempt was made to have him 
pick up the snake (this was the same guarded reaction that he had shown previ- 
ously with the rabbit and the white rat). He stood unmoved when the snake was 
thrust toward him, and showed no overt response, save an attempt to follow visu- 
ally, when the head of the animal was swung in front and in back of him, neck 
writhing and tongue darting. After the snake was returned to the suitcase, he went 
to it again and lifted the lid, looked within and then closed it in a business-like 
manner. 

Subject 11. Laurel, age 3 years, 8 months. Laurel opened the suitcase, picking 
out two blocks which were lying against the snake’s body. The snake was immobile 
and she evidently had no differential reaction to it. The snake was taken out. 
Laurel: “I don’t want it.” Avertive reactions, moved off, then stood up and started 
to leave the pen, although without apparent stir or excitement. Experimenter: “‘Let’s 
put him back in the box.” Laurel: “I don’t want it.” Experimenter: “Come and 
help me put him back.” After slight urging, she came over and assisted, using both 
hands in picking up the snake and dropping him quickly when she reached the 
suitcase. 

Subject 12. Edward, age 4 years, 2 months. Edward sat down in the pen and 
began playing constructively with the blocks. At sight of the snake he asked: “Can 
it drink water?” Experimenter: “Do you know what it is?” Edward: “It’s a fish.” 
He puckered his brows and made slight avertive reactions when the snake was 
swung within a foot of him, but this was overcome through adaptation in three 
trials. When encouraged to touch the snake he did so, tentatively, but soon grasped 
it without hesitation at the neck and body. 
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was a boa constrictor, somewhat smaller and of a less “dangerous” ap- 
pearance than the Spilotes. Of about ninety students nearly a third re- 
fused to have the snake brought near; a third touched him, with obvi- 
ous hesitation and dislike, while the remainder (including as many 
women as men) reached forward with apparently complete freedom 
from any emotional disturbance. Several of the women obviously re- 
garded the presence of a snake in the room as an almost unbearable 
ordeal, and several of the men solved the problem of emotional conflict 
by retiring to a neighboring room until the experiment was concluded. 


Summary.—The whole study on fifty-one children showed that 
up to the age of two there was no fear apparent; by three or three 
and a half, there was some hesitation and caution. Definite fear re- 
sponses occurred more frequently after four. The adults showed 
more definite fear responses than the children. The girls were no 
more fearful than the boys; the young women no more than the 
young men. 

These results can be explained by regarding fear as a response 
to a change in the total situation: any change which requires a 
sudden adjustment that the individual is not prepared to make re- 
sults in a series of responses that we call “fear.” With a very young 
infant, the number of different kinds of changes is limited, but as 
he grows older, more kinds of new things are effective as stimuli. 
Fear arises when we know enough to recognize the potential danger 
in a stimulus, but have not advanced to the point of a complete. 


Z « CHILDREN’S FEARS 


Jersild and Holmes? have reported on an extensive study of 
fear by an entirely different method. They did not make an experi- 
ment like the Joneses’; in the part of their study reported here they 
merely counted the instances of fear and made a record of what 
the situation was in which the fear appeared. 


2A. T. Jersild and Frances B. Holmes, “Children’s Fears,” Child Develop- 
ment Monograph, 1935, pp. 360. 
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comprehension and control of the changing situation. oe 
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Form Usep sy PARENTS IN REcoRDING FEARS 


Name of Child). "Fime’ When Observation Began —= 2s 
Name of Observer _______-Time When Observation Ended 
Date el a When Recorden: 
(1) At time of observation? 
(2) How long afterward? 


If no fear occurs, simply indicate with a check mark here 

Use a new blank to describe each fear and a new blank for each period 
of observation, even when no fear occurred. Use back of sheet if more 
space is needed. 


If during the day any of these or other conditions occurred outside of 
the child’s regular routine, please underline or specify: Child taken visit- 
ing, shopping, riding in automobile, to doctor or dentist, etc. Child came 
in contact with strange children, adults, or animals inside or outside of 
home. Child missed usual daytime nap, had less than usual amount of 
sleep last night, had meals at irregular hours, etc. 


Underline or specify as to physical condition: normal, lack of appetite, 
slight cold, heavy cold, fever, digestive upset, other unusual physical 
conditions. 

Situation in which child gave signs of being afraid (place, time, what 
child was doing at time, persons present, apparent cause of fear, etc.): 


Behavior of Child (words spoken, cries, other vocalizations, jumping, 
starting, withdrawing, running away, and other physical activity, etc.): 
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Method.—There are four distinct parts of their study in which 
we are now interested: data collected (1) by observing children less 
than two years old; (2) by observing children between 4 and 5 in- 
clusive; * (3) from children 5 to 12 who were interviewed; and (4) © 
from adults who wrote their recollection of childhood fears. 

Groups 1 and 2, comprising 105 children, were observed by 
adults, generally a member of the family who offered to co-operate 
in the study. The period of observation lasted 21 days and in special 
cases even longer. The observers for the most part were not trained, 
but they were given specific directions on how to write exactly what 
they observed and were provided with blanks. 

The following instances taken from the blanks give some idea 
of how the records appeared when they were returned to the ex- 
perimenter. 


A child aged 2 years exhibited for a period of several months a 
marked fear of the noise of rattling window shades. However, he 
showed no fear of a variety of other noises, including loud claps of 
thunder during storms. 

At the age of 20 months, a girl who had previously often ridden in 
elevators began to insist that she had to be careful in stepping over the 
crack between the elevator and the floor. Even though the open space 
was only an inch wide, it seemed to trouble her. She would hesitate, 
draw back, look at the crack, and would ask to hold her mother’s hand. 

A girl, aged 3 years, was very much frightened when she was 
visiting the cellar of her home. A colored porter released a rat trap 
which snapped with a loud noise. She subsequently showed no fear of 
the cellar, but for some time she continued to claim that she did not 
“like” the colored porter. 

At the age of 2 years, Albert showed extreme fright when he was 
taken to a lake and saw several people swimming and diving. He cried 
and refused to go near the water. An effort was made at once to combat 
this fear. The visits to the lake were repeated and the swimmers co- 
operated by showing signs of pleasure in going into the water, laughing 
when they came up after a dive, throwing sticks out to him from the 
water, going into the water slowly after preliminary play with him. He 


3 There was another group in the original study between 2 and 4, but we 
have not considered it here. 
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was enticed to put his toes into the water, following a game in which 
he had been induced to chase a stick. After some play with the stick, 
the adult threw it to a place where the child could reach it only if he 
went into the water a few inches. After several repetitions of his tech- 
nique, the child seemed unafraid of going into the water up to his waist. 
Traces of fear remained for a long time, however. The following year 
he again showed extreme fright when he saw someone swimming in 
rough water. It developed that the fear was due in part to his belief that 
his mother was among the swimmers. When he discovered that she was 
not in the water, his signs of fear disappeared. (But he did not then 
enter the water himself.) 


After these records are collected, the fears have to be classified, 
because one could not read through several hundred specific in- 
stances of this kind and arrive at any understanding of them with- 
out classification of some kind. 

From these data two important tallies were made: (1) for the 
situation; (2) for the behavior of the child. 


Procedure with the older children—The children from 5 to 12 
were asked in an interview to “tell me about the things that scare _ 
you, things that frighten you. Tell me what makes you afraid... 
Tell me more about that ... What else makes you afraid? ... 
What else?” 

There were 398 of these interviews with 398 different children. 
The questions on fears were preceded by others on wishes, am- 
bitions, likes, dislikes, and so on,* so that the children were not 
suddenly confronted with the necessity of revealing an emotional 
episode. Had they been required to do so they might not have talked 
freely about their fears. The slightly less than goo fears expressed by 
the 398 children were classified according to the situation. 


Procedure with adults—The adults were asked to recall their 
childhood fears in answering a questionnaire which covered four 
specific points (page 166). 

The problem of classification is no easy one. The 23 principal 
4A. T. Jersild, F. V. Markey, and C. L. Jersild, “Children’s Fears, Dreams, 


Wishes, Daydreams, Likes, Dislikes, Pleasant and Unpleasant Memories,” 
Child Development Monograph, 1933, No. 12. 
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topics required to cover all of the cases did not include the numerous 
subtopics and were as follows: 


1. Animals 14. Warnings 

2. Specific objects or events 15. Signs of fear in others 

3. Sudden movements 16. Loss of property 

4. Lights and flashes 17. Dreams 

5. Sudden disappearance of per- 18. Failure and ridicule 
sons 19. Robbers, kidnappers 

6. Rapidly approaching object 20. Dark and being alone in dark 

7. Sudden or rapid motion plus 21. Being alone apart from dark- 
noise ness 

8. Noises 22. Dark plus mention of imagin- 

g. Falling, danger of falling ary creature 

10. Pain and painful treatment 23. Imaginary and supernatural 

11. Strange objects or situations creatures 

12. Strange persons 

13. Danger of threat of bodily in- 


jury 
Each one of these categories was developed until a small manual 
of classification was required in order to arrive at a placement. We 
reproduce the subtopics and category 10, Pain and Painful Treat- 
ment, on page 168. 


Results: Classification of situations—The most important re- 
sults from the standpoint of our interest are shown in the table on 
page 167. The various categories are combined in different ways 
according to the description at the left of the table. The per cent 
that this combination is of all fears is shown separately for infants, 
preschool children, elementary school children, and adults. The 
different categories account for different proportions of all fears at 


as the children become older these things are reacted to in more 
adequate ways. Animals gain in fear-producing potency as do threats 
of bodily injury, illness, and death. Imaginary creatures and crimi- 
nal characters of an imaginary kind introduced through stories, 
books, and movies become more significant. The adults’ recollections 
of childhood fears agree fairly well with the actually reported fears 


SEES 
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Form GIvEN To INpIvIDUALS WHO WERE ASKED To SUBMIT WRITTEN 
ANnonyMous Reports OF FEARS RECALLED FROM CHILDHOOD 


We should like to ask your help in obtaining data in a study of 
fears. At present we are getting material from several sources. 

We should like to get descriptions of fears remembered by adults 
from their own childhood. We are interested in reports on the following 
questions: 

1. What is the earliest fear you remember? (Age when it occurred; 

apparent cause; history of the fear; time when it was overcome; 
if overcome, how, etc.) Were you living in city or country? 

2. What was the most intense fear of your childhood? (Age, cause, 

history, effect on behavior, etc.) 

3. Name other fears which were also quite intense. (Origin, his- 

tory, effect, how overcome, etc.) 

4. What other fears occurred during your childhood? (Describe in 

specific detail as many as possible.) 

As far as possible, give information also on such questions as: Was 
any fear a major source of unhappiness during childhood? At what 
age? What was the original occasion or cause of the fear? What were 
the chief causes of fear, the chief helps in overcoming fear? What fears 
from childhood have persisted into adult years? 

The reports need not bear any signature other than Male or Female, 
but should give present age. 

We shall be grateful for your help. 
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of later childhood.’ They recall few of what must have been numer- 
ous fearful situations before they were two years old. It is significant 
that about one-third of the fears that they recollect are still persistent 
problems for the adult. el 

The fears of infancy are to concrete situations of a rather tran, 
sitory nature, but as a person becomes older these are replaced by) 


fears of an anticipatory or imaginary character. ) 
) 


Tue Per Cent or Eaco Group FEARFUL IN VARIOUS SITUATIONS 


Monrszs! Monrss| YEARS 


ADULTS 
0-23 48-71 5-12 

Number of subjects 58 a7) 1998 3,03 
Number of fears BUF Ob OBS Tre 
Animals 6.9 big toa Le 
Sudden unexpected movements, lights, 

shadows, reflections, flashes GO) 3 ah ie salen 
Noises and agents of noise Sat Oa Ue ana 
Falling, loss of support, danger of 

falling, high places hia st dh (ONT My Frees NU 
Pain, medical treatment, etc. A: fal Mee gee Fee eon 
Strange objects and persons BA Ge LO A a 
Threat of bodily injury, illness, dying | 0.0 | 14.2 | 11.5 | 17.2 

Criminal characters, burglars, 

kidnappers OO On do Debs tregee 
Being alone in dark 34) Pee hg eee ret 
Imaginary creatures (not including 

mention of darkness) ss ar CL se RAM A sO A | 


Classification of responses.—It was also possible to classify the 
responses made by the younger children when the observers said 
they were afraid. In making this tabulation, the given response was 
entered only once, even if the child exhibited it several times in 
the 21 days he was under observation. If a child in a given situa- 
5 This generalization is not as clearly supported as it might be in the data 
shown here. In the original, the years 11 and 12 are separated from the 5-to- 


12 range with the result that the agreement between the adults’ recollections 
and the fears of early adolescence is more marked. 
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Pain, PAINFUL TREATMENT, PAINFUL SITUATIONS 


PERSONS INFLICTING PAIN, objects inflicting pain, fears arising as result of pre- 
vious infliction of pain, also tactual shocks. 

PERSONS INFLICTING PAIN (other than medical) or corporal punishment with 
actual specific blows (as distinct from harm such as threatening to shoot, throw 
into water, etc.) or who by specific word or gesture are immediately threatening to 
hit, inflict pain or corporal punishment: boy who was slapping child; boy who 
strikes with fist at child’s eye; older boy who claws at child’s face; sister who strikes 
at child; older child who scratches child. 

PERSONS PREVIOUSLY ASSOCIATED WITH PAIN or previously inflicting pain (as 
above) but not at the moment active or threatening (other than medical). Person 
who previously spanked; fear of child who previously hit. 

FEAR OF MEDICAL SITUATION, of doctor’s office and its surroundings and con- 
tents, occurring when child is brought to the situation or told that he will be 
brought, and appearing in response to the situation as a whole before doctor or 
nurses begin to approach or to apply treatment or wield any instruments: immediate 
fear on approach to health station; fear on approach to doctor’s office; nurse’s office 
at nursery school. 

FEAR IN MEDICAL SITUATION arising only when doctor or nurse begins to per- 
form (Note: If child has already shown fear in response to situation as a whole, do 
not tally here.); presence of surgeon who previously performed tonsillectomy (ex.: 
doctor approaching father). 

FEAR IN MEDICAL SITUATION apparent only when specific instrument or piece 
of apparatus is introduced (Note: If child has already shown fear in response to sit- 
uation as a whole or in response to doctor or nurse, do not tally here.): sight of 
hypodermic needle; doctor brings out stethoscope; clinical thermometer. 

PAINFUL EXPERIENCE or tactual sensory shock, not including medical situation 
or pain inflicted by persons (Note: Count response as fear only if reaction is de- 
scribed as containing an element of fear, including such elements as prolonged cry- 
ing, clinging, running to mother, trembling, etc., distinct from immediate cry or with- 
drawal in response to the impact of pain as such.): sprinkle of cold water in bath- 
ing; rush of air against child’s face through mouthpiece of balloon; fear persisting 
following a violent coughing attack; hysterical crying and trembling for more than 
an hour and withdrawal following slipping against hot radiator; electric shock on 
contact with a transformer (ex.: older brother pushes blade of knife across his hand; 
brother hits mother and mother pretends to cry; older sister hits younger sister; fear 
when mother approaches to touch hot objects). 

OBJECT OR EVENT previously inflicting or associated with physical pain or 
tactual shock: towel child had previously sat on when hot; brush with stiff bristles 
that previously pricked; fear of plant following previous experience of being pricked 
by thorns of another plant and fear of leaf of raw spinach apparently for same rea- 
son; fear of potato following previous contact with hot potato; electric light bulbs 
after previous contact with hot bulb; radiators after previous contact with hot radi- 
ator; bathtub in which child had hurt her elbow; water basin after previous scald; 
steam after previous scald; hot-water bags; iron objects after a burn. 

PAINFUL sITUATION other than medical and distinct from reaction limited to 
specific person: fear of basin and preparations to wash child’s head; fear of clipping 
and scissors during haircut; having head washed. 

SITUATIONS. PREVIOUSLY ASSOCIATED with pain as in above. Barber shop where 
part of child’s ear had previously been clipped off. 
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tion dodged, stepped aside, then ran, a single tally was placed in 
the category that contains all of these criteria, three tallies i in three 
separate categories would be misleading. 

From this table it appears that as children grow older, their | 
reactions to “fearful” situations are somewhat modified. There is | 
less crying and screaming and more whimpering and protesting; _ 
there is less clinging to adults and more active avoidance and hiding. 
Children learn to deal with situations in different and generally | 
more adequate ways as they grow older. [/ 

Whether or not a child becomes more or less fearful is de- 
pendent upon the way he is reared. The kinds of things parents do 
when the child once becomes afraid determine whether or not he 
will be afraid of the same thing a second and a third time. 


4, ELIMINATION OF CHILDREN’S FEARS 


In another study ° the parents of forty-seven preschool children 
were interviewed to find out how they handled the fear reactions 
on the part of their children. The results are certainly not typical 
of what the whole population does, because these people were all 
well educated and lived in urban localities in or near New York 
City. The most popular methods among these forty-seven people 
turned out to be: 


Verbal reassurance and explanation. 

Verbal explanation, and reassurance plus a demonstration. 

Use of an example of fearlessness in others. 

Attempt to cause the feared object or event to occur simultane- 
ously with an interesting unfeared event. 

Enforced contact with the feared situation. 

Provision of opportunities for the child to become acquainted 
with the feared situation of his own accord. 

Graded introduction of feared stimulus by easy degrees. 

Specific attempt to promote skills that will allow the child to 
deal actively with the feared situation. 


6 A. T. Jersild and Frances B. Holmes, ‘Methods of Overcoming Children’s 
Fears,” Journal of Psychology, 1, 1934, 75-104. 
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Frequency (iN Per Cent) oF Various Forms oF BeHavior ExHIBITED 
BY Persons WHEN Descrisep as BEING AFRAID 


HSA Ie an MUP NE Weick ae PEN! 0-11 60 and over 
Mapa et Mie PE aa a la is eee er ae 96 49 
I. Vocal expressions 
PA CUEIOSS | SOMERS UL it.) i a a aaa 28.1 22.4 
B. Yeus,) “Makes lOUG.VHOISES 4). on Lea vas 2 is 0.0 
CorCalsipmenes ror help os A ne a 1.0 0.0 


D. Whimpers, exclaims, “fusses,” makes fright- 
ened noises, protests, “voices apprehen- 
sion.) catches, breath audibly: 70.0 aaa. 4.2 16.3 


II. Avoids, withdraws, retreats, seeks help 
A. Withdraws 
1. Runs away, withdraws, retreats, dodges, 
Sirens) a) 0 UO NE ON ea 12.5 24.5 
2. Stops play, “becomes very quiet,’ drops 
toys, “hesitates,” stops eating, watches, 


iisperts,, Datalysig’ tt) ea ee ee 2.0 

B. Avoids feared event, goes out of way, 
changes. direction, ‘steers clear, hides... Wcaa 10.2 

C. Seeks help or protection 

4, ums to parent or other adults. 07.08 0.0 — 4.1 
2. Looks to adult, turns to adult........... 1.0 0.0 

3. Clings to adult, clutches, reaches for 
mone reaches for help ys aaa 11.5 2.0 


III. Aggressive protective reactions: struggles, hits, 
resists, kicks, pushes, guards another, 


BELACCIES EEC! CC ar war aU inane a ate nana 3.1 2.0 

IV. Other motor expressive reactions 
Ay Trembles:) shivers, shudders 3.000.080 4) sues 0.0 0.0 
BS. SEATS) FUME MERE Sukie U4 cau uemer a aioe 12.5 4.1 


C. Facial expressions: puckers, “screws face,” 

“scared expression,’ eyes widen, eyes di- 

late, “downcast expressions,” turns pale, 

Hastie GARIN AC Re an eran 00h tis 6.1 
D. Gestures, throws out arms, waves hands, 

throws up hands, becomes rigid, stiffens, 

shakes head, “nervous movements,” “fidg- 


99 


ets,’ restless movements, covers face, 
covers head, uneasy, excited, panicky..... 6.3 6.1 
V. Autonomic 
Asi Moids self, reouraitates 2h Cle) 1.0 0.0 


Bo SMECZOS i ie Sh TG RAEI NN rca rot 1.0 0.0 
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g. Refusal to take notice of the fear, especially when the child 
seems afraid. 

10. Removal of the cause of the fear by steering the child away from 
the feared situation. 


The best methods—According to the results in this study, the 
most effective single method was that which attempted to promote 
skill in handling the situation. The method was used with con- 
siderable success in treating the fears of imaginary creatures as well 
as the more tangible objects and events. This is particularly fortu- 
nate because a technique that could be used in overcoming a fear 
for a real rabbit (introducing the rabbit by degrees at mealtime) 
would hardly work with a spook. What is meant by competence is 
best illustrated by means of an example. 


One child was much afraid of an imaginary dog. Instead of observ- 
ing the more commonplace procedure of giving the child an academic 
explanation of the groundlessness of her fear, the mother tried to help 
the child to outsmart the dangerous creature. She entered into make- 
believe play with the child and brought the imaginary dog into the play. 
Through such games the child was helped, so to speak, to acquire skill 
in dealing with this spectral dog, to manipulate the dog for her own 
purposes as a character in her own imaginative activities. According to 
all indications, the child’s fear of the imaginary creature completely 
vanished through this treatment. 

Other instances in which the promotion of skills was effective in 
dealing with fears that apparently had a large imaginative element in- 
clude fears of the dark or of specific dark places. One mother made a 
dark and much-feared closet the center of games with her child, thereby 
leading the child to explore the closet and to incorporate it into her own 
activities. One mother encouraged her child’s interest in doing small 
errands about the house, and capitalized upon the child’s enthusiasm for 
such activities by sending her occasionally on errands into a much-feared 
dark bedroom. After some time the child showed no more fear of the 
bedroom even when no attractive errands were in progress. In both of 
these instances the child was not dealing directly with the imaginary 
features that underlay the fear, but in making actual contacts with and 
coping with the abode of the imagined danger; in gaining competence 
in dealing with tangible features of the feared situation, the child lost 
his fear of hidden dangers. 
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When one considers the multitude of similar fears that affect chil- 
dren, and often persist into adult years, one cannot help wondering at 
the number of situations in which techniques similar to those above 
might be effective. In daily life there are many opportunities for helping 
the child to face and to master the dangers that lurk in cellars and 
closets, old trunks and boxes, dark hallways, lonely rooms, haylofts, 
mysterious houses—to mention only a few of the places which the 
imaginative child peoples with sinister influences. 


The next most successful methods are (1) probably the pro- 
vision of opportunities for the child to grow acquainted with the — 
feared situation of his own accord by making it accessible to him | 
in his daily environment. The success of this method is probably 
contingent on the use of no compulsion at all. (2) The graded in- 
troduction of the feared stimulus. (3) Verbal explanation accom- 
panied by reassurance. 


The poorest methods—The least successful methods are (1) 
steering the child away from the contacts with the feared situation, 
comforting and helping him when he is afraid. (2) Ignoring the 
fear: changing the subject when he mentions a feared situation. 
(3) Enforced contact with a feared situation, verbal pressure, ridi- 
cule and invidious comparison. Following the use of any of these 
methods, the child is just as fearful as he was before, and in some 
cases his fears increased in number and intensity. Sometimes one 
observes that a child overcomes a fear even where these methods, 
poor in principle, are used. These exceptions to the generalization 
can only mean that we do not know all the factors that are oper- 
ating. 


4. ANGER 


Goodenough” has studied forty-five children’s anger responses 
in very much the same way Jersild studied the fear responses. She 
depended on parents’ observation in the same way and furnished 
the parent-observer with the same kind of guidance in instructions 


* Florence Goodenough, Anger in Young Children, University of Minnesota 
Press, Minneapolis, 1931, pp. 278. 
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and blanks upon which to write the observations. Both of these 
experimenters recognize that a better method would be to put a 
psychologically trained observer in each home to record any kind 
of emotional response, but they both point out that such a method 
would be so costly that it would be prohibitive. 

We may doubt whether these observers could distinguish be- 
tween fear and anger responses in a great many instances; they 
also probably based their discrimination on the emotions that they 
themselves would have in similar situations. What shall we do with 
the child who kicks, screams, struggles, and finally bites the dentist’s 
hand when he is first brought to a dentist’s office? Was he angry 
or was he afraid? There is really no way of knowing. The impor- 
tant thing is to get a description of the exact behavior. What it 
means in terms of adult reactions, assuming that we know what 
they are, is another story. 

The responses of kicking; stamping: jumping up and down; 
striking; throwing self on the floor; holding the breath; stiffening 
of the body; making the body limp; refusing to clea: pulling 
away; struggling; running for help; turning away the body, the 
head, or tightly closing the mouth; refusing to swallow; pouting; 
frowning; pulling and pushing; throwing objects; running away 
and running toward the offender; reaching or grabbing; pinching 
or biting; crying or screaming; inarticulate vocalization; verbal 
refusal; threatening and calling names; arguing and insisting; are 
all reported in varying percentages. Most of these things indicate 
an active dealing with the situation which is absent in the descrip- 
tions of fear. The fear responses involve, in most cases, a removal of 
a child from active dealing with a situation. Anger, on the other 
hand, means removal of the situation through appeal to others or 
_ through retreat. 

Some of the responses assumed popularly to be part and parcel 
of anger are actually observed only in a few instances. Holding the 
breath, for instance, occurs only 4 times in the 1,878 emotional 
outbursts which were reported for the 45 children, in periods vary- 
ing from 6 to 133 days for the various children. These children 
were under observation 22,716 hours. 


174 EXPERIMENTAL FOUNDATIONS 


No. of children on Of 3h II 
No. of outbursts 144 | 426 | 490 | 479 | 339 


Routine physical habits 
Going to toilet or to bed, 
coming to meals, objections to 
specific kinds of food, washing 
face, bathing, combing hair, 


brushing teeth and dressing 27.1} 28.4] 20.4] 16.9| 19.7 
Changes in routine or change in ! 
some minor habit or custom 3.91 2.91) 7-610 cee 


Direct conflict with authority 

(other than that involved in 

physical habits and self-help) 0.0 | 26.6} 2.0.2 | 56.9 |e oe 
Self-help 

Refusal of help in some task; 

refusal to put away toys; unsuc- 

cessful attempt to do something 

alone; assistance forced when 

child did not invite it 4.21) 7:7 110.3) 4 Oe 
Social situations 

Desire for attention; inability 

to make desires understood; un- 

willingness to share possessions, 

and so forth 27.0) 50.7 1 2o! Be Bi ed 
Minor physical discomfort nay i 

Desire for food between meals; 

wet, soiled, cold; medicine 

administration; fear or startle 

change to anger 23.0) 3.81 5.8.) gi eee 
Miscellaneous 

Objection to some particular 

article of clothing; impatience 

in the face of some coming event; 

mother’s impatience at child’s 

slowness 8.9} 6.8! 8.81" oO. rao 
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The cause of anger—The specific and immediate causes of 
anger, as the table shows, change with age. Outbursts during the 
first year are mainly associated with bathing, dressing, and han- 
dling; during the second year problems of self-help and conflict 
with authority become more important. From the descriptions of 
the situations given at the left of the table, it is clear that aside from 
physical discomfort, the large majority of anger responses come 
when a child is somehow blocked in the activity he is engaged in 
or 1s about to become engaged in, This blocking or frustration may 
come from the physical relations in the situation, as when the child 
gets a toy that he is pulling by a string caught under the rocker of 
a chair or behind the leg of a table. The frustration may come 
when an adult or another child interferes by robbing him of a toy 
or breaking in on an interesting activity with a call to dinner or to’ 
bed. However it comes about, there is in most of these cases inter- 
ference with what to the child is an absorbing activity. 


Methods used in coping with anger—Goodenough provided a 
list of the methods commonly used by parents in controlling a child 
once a temper tantrum is under way. This list follows. It is intended 
to include all things parents do, not just what they should do. 


Scolding Appeal to self-esteem or humor 
Reasoning Spanking or slapping 

Threatening Other methods of corporal punishment 
Frightening Deprival of privileges 

Coaxing Putting in a chair 

Bribery Deprival of food 

Praise Isolation in separate room or closet 
Soothing _ Diversion of child’s attention 

Ridicule Removal of source of trouble 


Ignoring attitude Social approval or disapproval 
Putting to bed 


The parent was required to write the name of the method, or 
the successive methods, used in handling the situation and also to 
indicate the outcome—whether or not the child eventually had his 
own way. Aside from instances in which the child got his own way 
because the issue was yielded, we can distinguish instances in which 
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the child yielded, either voluntarily or involuntarily; various com- 
promises in which the issue was yielded in part; and finally, in- 
stances in which the issue remained unsettled because of some inter- 
ruption which intervened before a conclusion could be reached. Un- 
fortunately, there were so many diverse ways of handling the various 
situations which arose that the number of cases wasn’t large enough 
to permit clear-cut decisions as to which method is best. It was clear, 
though, that the-methods used by parents had some effect tn deter- 
mining both the frequency and severity of the anger behavior. 


A child was undressing herself. She got into difficulties and did not 
want help. She threw herself on the floor, screamed, and kicked, and 
the mother finally undressed her by force. A somewhat similar example 
is the case of a girl of three years, for whom the issue is yielded or a 
satisfactory compromise offered in almost 50 per cent of all outbursts 
recorded for her. A single instance will serve as illustration. The child 
had been put to bed for her nap. After the mother left the room, the 
child moved her bed so that she could climb out of it into the bed of 
her sister, who slept in the same room. The mother heard her doing so, 
came in, and replaced the bed. The child jumped up and down, 
screamed, and refused to go to sleep. The mother first threatened to 
spank her, then did so, then “appealed to self-esteem,” then ignored her 
for fifteen minutes, and finally allowed her to have her bed where she 
wanted it. 


The poorest methods of dealing with anger—Soothing, coax- 
ing, and petting seem to be ineffective in terminating anger, and 
these methods, together with instances where the child is allowed 
to have his way, were used more frequently by the parents of the 
children who had more than their share of the outbursts. 


A two-year-old girl was taken to her grandmother’s for a visit of 
several days. The mother notes at this time: “Unable to get the child to 
go to bed either at night or for daytime nap without lying down with 
her—a very lengthy process.” On their return home, the child continued 
to demand company on going to bed. On the first night the record re- 
counts that the child was willing to go to bed, but wanted mother or 
father to go with her. When they refused, she screamed for two hours. 
The parents tried coaxing and ignoring her screaming, but after two 
hours, the father finally lay down with her. 
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On the following night the behavior was repeated. This time the 
outburst lasted for three hours before the issue was yielded. Again the 
father finally went to bed with her. On the third night the same be- 
havior recurred. This time the child was spanked, but at the end of one 
and a half hours she was taken into the parents’ room. On the fourth 
night the child went to sleep at the end of nearly two hours of scream- 
ing. The following night the parents went out at the child’s usual bed- 
time, leaving her in the care of the maid. Although the usual outburst 
followed, it lasted for only fifteen minutes, after which the child went 
to sleep. 

Thereafter the issue appears to have been forced through. How- 
ever, there are sporadic recurrences of the behavior on several occasions 
both at night and at nap time, with outbursts lasting from fifteen min- 
utes to an hour and a half. In this child’s record there are a number of 
other instances in which the issue is yielded at the end of a prolonged 
outburst most frequently caused by the child’s wanting the mother in- 
stead of the maid to do something for her. If the protest is sufficiently 
violent and prolonged, the child usually succeeds in getting her own 
way about it. 


Inconsistency of treatment was responsible for a large number 
of anger responses. 


A boy of four and a half was “wandering around looking for 
trouble.” When his mother told him to put his blocks away, he refused, 
called his mother names, and “was sent to bed until he changed his 
mind.” After a few minutes he was allowed to get up, and his mother 
“picked up most of the blocks for him.” It may be noted here that this 
mother makes a greater use of threats than any other parent in our 
group. In many instances these threats appear to be made without any 
intention of carrying them out. They include a number of threats to tell 
Santa Claus, to tell Daddy, to put his toys in the attic in case he refused 
to pick them up, to go visiting without him, and the like. 


Picking up toys is a frequent source of controversy between a girl 
of four and a half and her mother. This report occurs a number of 
times with no essential difference in the methods employed. The child 
refuses to pick up her toys, she is isolated, and then the mother offers 
to let her come out if she will help to pick them up. (Note that in the 
original request no mention of help is made.) The mother then reports 
that she picks up most of them for the child. On one occasion this child 
was playing with her younger brother. She kept teasing him and 
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snatching his toys. The mother shut her in the vestibule. The child 
screamed and kicked the door, whereupon she was taken out, spanked, 
and put to bed for a time. The mother reports that upon getting up, 
the original behavior was resumed, but there is no indication of further 
punishment. On another occasion the child was in bed for her nap when 
her father came home. She wanted to go down to see him. The mother 
at first refused to let her go. The child cried and pleaded and the 
mother scolded her, but as the behavior continued she was finally per- 
mitted to go down. 


A frustration-can-be produced if the child is reared in a general © 
atmosphere of disapproval. If every adjustment he makes is subject 
to criticism, more than the usual number of outbursts will be re- 
corded. The following case shows how a mother is continually 
harping on her private “Peck’s Bad Boy.” 


One gets the impression of an overanxious and somewhat self- 
righteous type of mother who continually irritates the child by a sirupy 
type of nagging. In the records of her own methods of control, self- 
congratulatory adjectives continually recur: “I spoke to him gently”; “T 
inquired casually why he was so late”; “reminded him courteously that 
lunch would soon be ready,” and so on. The following verbatim report 
is an example: 

“The child was eating his cereal at breakfast and complained that 
it was too hot. He habitually complains about his food. Was told gen#ly 
that it had not been dished up before [the food for] the rest of the 
family, that mother had been too busy dampening extra clothes to iron 
for him to make up for the ones he got muddy in puddles last week.” 

The child’s response commands our sympathy. He kicked, snarled, 
and screamed at his mother, “Don’t talk, don’t talk!” 

The margins of the sheets are written full of accounts of the child’s 
misdemeanors that have no direct bearing on the records. These ac- 
counts describe the child’s dislike of school, his unkindness to his little 
sister, his untidiness, his blustering and boasting, and so forth. Appar- 
ently the child is being reared in an atmosphere of constant disapproval. 


The best methods of dealing with anger—Diverting the chil- 
dren’s attention, ignoring the outbursts, and isolating or reasoning 
with the child when outbursts do unavoidably occur seem to result 
in fewer anger displays. 
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Perhaps the most outstanding tendency that appears in the disci- 
plinary methods used by parents of children who have few outbursts as 
compared to those used by parents of children who have frequent out- 
bursts is an attempt to avert difficulties before they actually occur or to 
bring them to a prompt end by diverting the child’s attention or by 
making the original difficulty seem trivial. Although our evidence with 
regard to the control of anger by prevention as opposed to the attempt 
to handle it purely by correction is obviously incomplete, since our rec- 
ords as a rule show only those instances in which the preventive method 
proved unsuccessful and anger resulted, there is nevertheless sufficient 
indirect evidence in the records to make it fairly certain that such pre- 
ventive methods were used to a far greater extent by certain parents 
than by others. In the records of the children who have few outbursts 
we find occasional notes such as this: “Both children seemed fretful 
today, but by keeping them occupied at different kinds of things was 
able to prevent any actual occurrences of anger.” When preventive 
methods fail, we find these parents employing very prompt and in- 
genious methods of diverting the child’s attention before the difficulty 
becomes serious. The following example will illustrate. 

A child of twenty months was pouring water in the sink and get- 
ting himself very wet. In an attempt to stop the objectionable activity 
without raising an issue the mother suggested that he do something else 
in another room. However, this time the scheme did not work. The 
child screamed, kicked, and refused to leave the sink. The mother ig- 
nored the behavior, went into the next room, and started an activity 
there in which she knew he would be much interested. This brought 
the outburst to a close, and the child left the sink in less than a minute. 
On another occasion the same child was playing with a favorite toy 
when bedtime came. He refused to go to bed, kicked, jumped up and 
down, and cried. The mother first diverted his attention away from the 
original activity by playing the piano for him to dance and after this he 
went to bed cheerfully. The entire performance occupied three minutes. 
It may be noted that this child has very few outbursts occasioned by 
difficulties over the routine habits of going to bed, meals, toilet, and so 
on, in spite of the fact that he is at an age when training in habits of 
this kind usually constitutes a real problem in child management. 


Summary of the chapter—Fears of specific things like snakes 
and the dark are not inherited, they are learned. Fear reactions do 
arise naturally with little of a learned nature in them when any 
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situation is presented to which the child cannot adjust. His inability 
to adjust may be due to his immaturity and his consequent in- 
ability to control the situation. The number of situations of this 
kind for the very young is extremely limited, but unpleasant experi- 
ences of many kinds with doctors, barbers, nurses, and attendants 
soon result in a remarkable elaboration. As these situations are re- 
acted to more adequately, a greater frequency of imaginary and 
impossible or unlikely fears develops. The best method of eliminat- 
ing any fear is to allow the child an opportunity to master the sttu- 
ation by attaining some skill in connection with it. Presumably the 
same technique would be effective for older people. Without such 
treatment, the fears acquired in childhood are frequently the source 
of a good deal of unhappiness in adult life. 

Anger is differentiated from fear chiefly in that it is an active 
attack on a situation rather than a retreat from it. The explosive 
outburst is directed at the removal of the situation rather than the 
removal of the child. Anger results when the activity of the child is 
interfered with. It can be avoided by making substitute goals more 
attractive than the one which is engaging the child’s attention at 
the time when it is necessary to interrupt him. Of course, where 
one succeeds in doing this, the child isn’t really interrupted. In 
many homes children are needlessly interrupted and interfered 
with, corrected and curbed, nagged and restrained. In these homes 
and in others they are treated inconsistently. Both conditions lead to 
increased frequency in anger seizures. We should also remember 
that if a temper tantrum results in a child’s getting his way, then it 
is not an inadequate way of dealing with a situation. Under these 
conditions, it may become a favorite way of meeting any problem 
even in adult life. 


At this point we drop this theme to return to it in Chapter XI. 
In the meantime, we will examine in the next chapter some typical 
studies on emotion in adults. 


8 For an interesting account of anger reactions in college students see 
H. Meltzer, ‘Students’ Adjustments in Anger,” The Journal of Social Psychol- 


OZY, 1933, 4, 285-309. 
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EMOTTON [INV ADULTS 


sitting alone reading a newspaper before a fireplace in the 

dining room of his home in La Jolla, California, on the 
morning of February 3, 1922. It was just before breakfast. His 
niece, Alice, came downstairs ahead of the rest of the family and 
stood with her back to the fireplace while she prattled in six-year- 
old conversation with her uncle. Over her night clothes she wore a 
dressing gown of flannelette, a soft nap-covered cotton material. 
Suddenly the whole back of this garment ignited from being too 
close to the fireplace. 

Here we haye a situation which contains all the essentials of a 
typical emotion-producing incident: it is presented suddenly and it 
is a situation for which one is hardly prepared. 

Research on emotion has been hampered because it is ordi- 
narily impossible to reproduce in the laboratory a situation which 
is as real—as demanding of adjustment—as those that occur in 
everyday experience. When one tries to frighten or anger subjects, 
they realize that “nothing really is going to happen” to them, or 
that “after all this is an experiment”; hence it is difficult to get them 
really stirred up. 


TH director of the Scripps Institution for Oceanography was 


1. DR. RITTER’S REPORT 


The instances in which someone has recorded, on the same day, 
his retrospective description of his own behavior during an emotion 
are consequently valuable. Dr. Ritter did just that. Later on the 


same day he wrote the account of his actions as we give them below. 
181 
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Director Ritter? continues his observations on what he did when 
Alice’s clothes were flaming. 


Alice was within easy arm’s reach of me and my first recognition 
of what was going on consisted in seeing the flame over her shoulder 
and hearing a little outcry by her. At the very instant, so far as I can 
tell, of my awareness of what was happening, there was before my mind 
the case of a terrible burning of one of my own sisters which occurred 
while I was an infant, and concerning which I consequently had only 
indirect knowledge. The burn left my sister badly scarred for life and 
the event was epochal for the entire family. “The summer Ella was 
burned” was a more or less cardinal date of reference for many of the 
incidents in the family history. 

Along with this memory-picture stood the picture of the little B. 
girl. This case happened in La Jolla some six or seven years ago and, 
although outside my own family connections, it was within my circle 
of acquaintances and I had considerable knowledge about it. The little 
girl, considerably younger than Alice, was clothed in much the same 
way, at least so far as the outer garment was concerned. The fire caught, 
in her case, from the flame of a coal-oil stove, but the spread of it was 
apparently much like that which I was here witnessing. The clear proof 
in these two cases of the high inflammability of cotton flannel gave me 
a feeling of condemnation for garments of this sort for children, at least. 

The B. child was horribly burned. The hands were nearly burned 
off, the throat and face were made almost unrecognizable, and the little 
patient hovered between life and death for weeks. However, she recov- 
ered, but so disfigured as to make her a distressing object to look upon, 
and almost helpless. The realization that dear little Alice was in im- 
minent danger of such a calamity was a large part of my “content of 
consciousness” from the very first instant. 

But with all the rest there was the automatic impulse to action. 
To throw down the paper I was reading, to spring to my feet, and to 
grasp the girl with both hands were acts quite independent, so far as I 
can tell, of thought directed to them. But thought as to what course to 
pursue came almost simultaneously with the initial perception and 
actions. Four main alternative possibilities presented themselves together, 
so far as I can tell: smother the flame within the garment itself; smother 


1 Dr. Ritter’s account was turned over to his friend, Stratton, who added 
some interpretive comment and published it under the title, “The Functions 
of Emotion as Shown Particularly in Excitement,” Psychological Review, 
1928, 35, 351-66. 
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it in a blanket or something similar; pull off the garment; or flood the 
whole with water. 

As to the choice between these four courses, smothering the flame 
within the garment, being the most immediate possibility, was tried at 
first. But an instant of effort showed its futility. No blanket or anything 
suitable for smothering was available without leaving the room (the 
possibility of using a small floor rug that was within reach did not occur 
to me until later, but it seems now that the stiffness and heaviness of 
the rug and its inadequacy in size would probably have made this alter- 
native less effective than the one pursued). As for extinguishment with 
water, the chances, though something, were so remote that it was given 
no great consideration. The only chance was a faucet in the kitchen 
which meant passing through a door and carrying Alice at the same 
time, as there was no one to open the door; and obviously the flame 
was doing its deadly work so rapidly that there was little promise in 
this direction. 

Consequently, the fourth alternative, that of stripping off the 
flaming garment, was settled upon as offering the greatest chance of 
success. Alice’s outcry and effort to protect her face by throwing up her 
arms and diving her face down on her chest and under her arms was 
an instantaneous reminder of the danger of inhaling the flame. Conse- 
quently to help her instinctive action in this was part and parcel of the 
task in hand. My whole action-system operated to the twofold end of 
keeping the flame from her face and getting the garment off by strip- 
ping it over her head. Such a thing as unbuttoning and removing it in 
the usual fashion was obviously out of the question. To strip it over the 
head and by main force pull it loose from the body was the only thing. 
This was accomplished with, however, more hard jerking and hauling 
than were really necessary. The flaming garment was torn off and 
thrown into the fireplace to prevent its setting the house on fire, with 
no burns on Alice except some singeing of her hair. This fortunate out- 
come was undoubtedly largely due to the fact that she had on a woolen 
union-suit under her gown. Except for this, the body would have cer- 
tainly been severely burned. The immunity of the face and mouth was 
attributed mainly to her own instinctive protective responses, but partly 
to my effort to keep the front of the garment, which was less enveloped 
in flame, as close as possible to her face while pulling it off. 

But in connection with this part of the situation, a new and terrible 
thought came to me. Alice’s outcries largely subsided toward the end of 
the struggle; and the query, “Has she actually breathed in the deadly 
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flame?” gave me an instant of dreadful suspense. But this was only 
momentary, for she scrambled to her feet from the floor where my hard 
treatment had thrown her, and was ready to run to mother and father— 
clearly unhurt. The sense of relief at such an issue of such an event is 
great indeed! 

My vocalization was, I am aware, fairly vigorous but almost in- 
voluntary and aimless. Whether I uttered any definite call words I am 
unable to say positively. My impression is that I did not. 

The thought of help certainly came into my mind—particularly 
help in the way of holding Alice so that I might have something to pull 
against in tearing off the garment. The father naturally came forward 
most distinctly in this connection, but the mother and Mrs. Ritter were 
also dimly present in my thought, as were the two members of the 
household in the kitchen preparing breakfast. 

I am quite sure now, as I think back over the affair, that the rapid 
spread of the flame and the distance away of father and mother, with 
closed doors intervening, influenced me against spending time or effort 
trying to get help. Vaguely my thought was, essentially, “yourself alone 
or disaster.” 


The organization of these observations came after the incident 
was over. It is most unlikely that the four alternatives were con- 
sidered in the order named or that they had any order at all. But 
for words on paper to have meaning for us we demand organiza- 
tion. Had this material been put down in the way the events actu- 
ally took place, instead of this neatly organized account, we would 
have an impressionistic jumble more like a foreign movie with its 
quick change of camera angle and position and its piling of scene 
on scene simultaneously that leaves one wondering what it is all 
about. As it is, there is evidence of considerable disorganization in 
the rough handling of the child and the aimless but vigorous vocal- 
ization of Dr. Ritter. 

The usual way to interpret a situation like this is to say that 
the emotion is valuable to the person who has it. It makes him 
stronger and helps him meet the situation. Had he been calm he 
would not have thought of so many different things to do. The 
more things he can think of doing, the greater the likelihood that, 
before it is too late, he will hit on one that solves the problem. But 
there is another way to look at instances like this one. We grant 
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that a solution was accomplished here, but at what damage to 
Alice? Had Dr. Ritter been accustomed to saving little girls from 
burning every morning before breakfast, wouldn’t he have gone 
about it more efficiently? Alice might have been less singed than 
she was and she might have had fewer bruises. 

The physiological changes that take place in a person who is 
excited, angry, or afraid do make him stronger, but they fit him 
for survival in a rough-and-tumble, devil-take-the-hindmost kind of 
living that is entirely inappropriate since man dispersed from Cen- 
tral Asia. 


Pp A LABORATORY EXPERIMENT 


A method used in the experimental laboratory to produce a 
sudden and unexpected stimulus causes the subject to drop back- 
ward.” Blatz* provided a chair for his subjects, the back of which 
would drop when released by a trigger mechanism. The main 
group of eighteen subjects had no notion concerning what would 
actually happen when they first agreed to take part in the experi- 
ment. The first time the chair dropped backward gave them as 
much of a shock as it would anyone in a similar circumstance. 
Their responses were compared with those of three other subjects 
who were told.what to expect. In the second part of the experiment 
the chair was dropped for a second time. The subjects were in a 
condition of heightened expectancy during the interval between the 
first and second fall because they did not know the exact instant 
when the chair would give way. 

Blatz sought to measure the changes that took place in the 
breathing and heart action of his disconcerted subjects. His interest 
in these two aspects of behavior which result from this kind of 
stimulation was doubtless engendered by the common observation 
that when a person is taken unaware—when figuratively his chair 
2 Other investigators have had their subjects watch the experimenter decapi- 
tate live frogs with a dull knife, put their hands in a bucket containing live 
frogs, and so on. 


3.W. E. Blatz, “The Cardiac, Respiratory and Electrical Phenomena in the 
Emotion of Fear,” Journal of Experimental Psychology, 1925, 8, 109-32. 
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falls from under him—his heart rate increases and his breathing 
rate quickens. 

A considerable amount of preparation is required in order to 
demonstrate these simple facts in the laboratory. A rather compli- 
- cated setup was used to record the heart rate and breathing changes. 
The record finally obtained resembled that shown in Figure 44. 
Periods of inspiration are plainly shown at the lower edge of the 
plate. Alternating with these, the expiration periods are shown at 


Time for Expiration. y~ Chair Released Here 


Time Line 


Cardiac Record 


one Minute Omitted from Record Here 


Fic. 44.—A tracing from one of Blatz’s figures. Inspiration at lower edge; ex- 
piration at top. The cardiac record is in the center. (From Blatz, Journal of Experi- 
mental Psychology, p. 112.) 


Inspiration 


the top. The cardiac record runs through the center. The change in 
the cardiac record at the point where the chair was released shows 
a change in the vigor and rate of the heart-muscle contraction, but 
the picture is somewhat complicated because other muscles also 
contracted and resulted in electrical effects which were also 
recorded. 

Blatz’s principal interest in this experiment was to find out 
whether an objective record like this can be used to find out 
whether a person has experienced a “fear.” If the subject reports 
that he was afraid when the chair was released, can one find any 
reliable indicator of the “fear” in the heart and breathing records? 
He concluded that it was possible. The subjects who said they were 
afraid showed more profound changes than those who reported that 
they were not afraid. And we must remember that Blatz was re- 
cording only a small part of the total number of internal changes 
that must have taken place. 

When his control subjects’ records were compared with the 
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naive subjects’ records, he was able to show that the effects were 
less marked with those people who had an insight into what would 
happen to them. This observation supports a generalization that 
was made earlier: An emotional response takes place when a situa- 
tion 1s presented for which the subject is unprepared. This experi- 
ment shows that it can be made less intense if the subject is pre- 


pared beforehand for what will happen to him. 


3). LIE DETECTION 


If these changes in breathing and heart rate follow harsh 
stimuli like Blatz used, could sensitive instruments record similar 
changes that would presumably be present when the subject wasn’t 
treated quite so roughly? That there are internal changes of this 
type is evident to anyone who has ever lied to his roommate or to 
his girl friend. We hope that the other person won’t notice these 
internal changes which are perfectly obvious to us even though 
they are principally inside us and consequently hidden to a casual 
observer. 

The question of lie detection has intrigued criminologists since 
the days of Lombroso* (about 1880), the enthusiasts in the field 
expecting to find a particular pattern in the pulse, blood-pressure, 
and breathing changes that would indicate whether a person was 
lying. But a careful study of numerous records by many competent 
psychologists over almost half a century has shown that there are 
no special changes in a whole array of internal responses that would 
serve to distinguish any one emotional response from any other one. 

Lying, like being afraid, being angry, or being surprised, re- 
sults in internal changes which cannot be distinguished from one 
another or from a whole host of other special conditions that we 
have names for. Precisely speaking, there is no lie detector. There 
is no instrument which, when attached to a person, rings a bell or 
4A famous Italian criminologist, most of whose work has been discredited. 
He believed that there were “criminal types’? of men who could be recog- 


nized by certain “stigmata of degeneracy” like low foreheads and eyes set too 
close together. 
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lights up a red lamp when he lies. But there are instruments that 
have been called “lie detectors” that are simply special arrange- 
ments of standard laboratory equipment. Particular attention is 
given in their construction to the features of portability, compact- 
ness, and ruggedness. 

One of the most popular of these instruments depends entirely 
upon registering breathing, pulse, and changes in blood pressure. 
A pneumograph is placed around the subject’s chest. As he breathes, 
movements of his chest wall are faithfully reproduced on a moving 
tape by means of a writing lever. A rubber bag such as a physician 
uses to measure blood pressure is wound around the subject’s arm 
just above the elbow. Unlike the physician, who inflates this bag 
with air so that sufficient pressure is created to stop entirely the 
flow of blood in the arm, the experimenter in this instance only 
partially inflates the bag. This technique allows a continuous regis- 
tration of the pulse, and changes in level of the record give some 
indication of blood pressure changes, although not precisely. 


Expert opinion required—Typical data may be found in Lar- 
son’s book,” a record of actual police cases. It must not be assumed 
that such records are so clear that anyone can identify the points at 
which lying took place. Long experience is required, not only in 
identifying the significant changes but also in formulating the pro- 
cedure in each new case, and few police officers have the necessary 
background to plan or to administer the technique. 


Objections to the technique—Not all psychologists, by any 
means, are agreed on the usefulness of lie detection as a practical 
technique in criminology. Some hold that the whole procedure is 
in an experimental stage and that it should be withheld from the 
public until we are more certain of our results. Some of these ob- 
jectors hope eventually, however, that the method will replace the 
usual “third degree.” The proponents of lie detection hold that even 
now the method is more accurate than the usual grilling of suspects 
in which confessions can be wrung from innocent suspects by long 
hours of questions, suggestions and accusations. Indeed, it is pos- 


5J. A. Larson, Lying and Its Detection, University of Chicago Press, Chicago, 
1932, P. 295. 
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sible for a person to become so confused that he comes to believe he 
has committed a crime of which he is actually innocent. 

Another objection involves more strictly technical considera- 
tions. As we have seen, lying cannot be distinguished from a num- 
ber of other conditions of which fear is one. What would happen if 
an innocent person became afraid? Would he be counted guilty 
just because he was afraid? The proponents of the technique 
point out a fear of this kind is manifest throughout the record, 
while a guilty person shows these same changes only in response to 
significant questions about the crime. After the confession, as we 
have seen, a repetition of the same questions produces no observ- 
able disturbance. 

Hinged on the same principle of the lack of any particular pat- 
tern for lying is another general objection to the method. The pro- 
ponents of the lie-detector method, however, hold that when a per- 
son meets the critical situation in which he is being questioned as 
a suspect of a crime actually committed by some offender and 
realizes the seriousness of the situation, to reply to a question which 
he does not wish to answer involves a conflict between telling the 
truth and telling a falsehood. Whether this is a stimulus which 
arouses an emotional response of fear, anger, confusion or tension 
matters little in this instance. The important thing is not what 
name to apply to the response but the fact that a change in breath- 
ing, heart action, or some other organic change actually occurs at 
significant points. 


4, GALVANIC SKIN RESPONSES 


As part of a course called “psychobiology” in the medical 
school of Johns Hopkins University, Adolph Meyer regularly re- 
quires the students to write autobiographies. These are rather frank 
statements for the most part in which the students try seriously to 
write on paper a great many of their likes and dislikes, emotional 
responses, feelings, hopes, ambitions and wishes of a domestic, cul- 
tural, educational, and vocational kind. Some of these papers are, 
according to direction, marked “Personal” and are intended for the 


4 
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information of Dr. Meyer alone. Others, perhaps not so intimate, 
are not so marked and as a consequence are available for other 
people to study. 

Syz* has made use of some of these in a study of the galvanic 
skin responses. These responses are observed when a sensitive 
galvonometer is connected to the body, and apparently occur in 
response to various stimuli but more markedly perhaps to those 
that would be called “emotional” or affective. 

Syz examined  sixty- 
four medical students in 
all, administering four 
classes of stimuli to which 
reactions on the galva- 
nometer were obtained. 
First, a list of fifty-five 
words was read at inter- 
vals of from eight to 


twelve seconds. Some of 


Fic. 45.—A single galvanometric deflection. these related to famil 
This figure is a tracing of Syz’s photographs. Y> 


sex, social standing, suc- 
cess, money, religion, moral standards, and self-esteem, all of which 
would be likely to produce emotional responses. There were included 
in the fifty-five, at intervals, other words like book, green, window, 
basket, which ordinarily are reported to be neutral. 

After the words were read, a pin prick on the right forearm 
and one on the neck were administered. Then there was a threat 
of a pin prick on the left forearm, and after the threat—which itself 
could produce an emotional response—the subject actually was 
pricked slightly. The words were then read again. 

The subject was to remain seated in a quiet semidark room, 
shut off from a view of the apparatus and the experimenters except 
when the sensory stimuli were applied. He was asked not to speak 
and to remain as relaxed as he could. 

In addition to the galvanic response, which was registered on 
photographically sensitive paper, the way the subject breathed was 


® Hans C. Syz, “Psycho-Galvanic Studies on Sixty-four Medical Students,” 
British Journal of Psychology, 1926, 17, 54-69; 119-26. 
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also registered on the same tape. There was also a time line and a 
stimulus line. Figure 45 shows how the record looked after the 
sensitive paper was developed. After the stimulus word was spoken, 
there occurred typically a single deflection of the galvanometer as 
shown in the displacement of the GSR line. Not all of the curves 
look like the one shown: there are various irregularities and sec- 
ondary effects which complicate the picture. There are even some 
curves that have no plausible relation to the stimulus at all. The 
number of responses that could be directly attributed to the verbal 
stimuli varied from seventy-one to none for the different subjects. 
The average frequency for the entire group was thirty-four ne the 
one hundred and ten words. 

Syz analyzed the responses aside from their frequency, in terms 
of their shape, their time relations to the stimulus, and their ampli- 
tude. 


Relation to the autobiographies—The autobiographies enter the 
picture when the experimenter tried to find some distinguishing 
characteristics in them which would account for the wide range in. 
the number of direct responses shown by the galvanometer. The 
smallest number of responses were zero, six, and eight for the one 
hundred and ten words. Evaluations of the autobiographies for 
these three subjects follow: 


1. No response. Generally cheerful. Likes everybody; says that he 
never disagrees with anybody; socially well adapted; has no special 
problems. Describes his temperament as happy, foolish, joking,. child- 
like. Emotions of others stir him but little. 

2. Six reactions. Enthusiastic. Accepts things always as they are; 
not hard to please. Time filled with actual tasks; constant in his work. 
and much interested in everything he does. Says he has no imagination. 
Conventional; no difficulties of adaptation. 

3. Eight reactions. Interested in things. Clocklike regularity in daily 
activities. Says he reacts to things with calmness and composure. Ambi-. 
tious, and activities well adapted in a self-confident and conventional 
way. 


There were four people who showed an extremely high num- 
ber of reactions, seventy-one, seventy, sixty-seven, and sixty-six. 
Summaries of their autobiographies follow: 
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1. Seventy-one reactions. Timid and overmodest. Many interests; 
more complex character than the average. Describes temperament as 
outgoing, active, happy, but oversensitive. Stirred deeply by moods of 
others. 

2. Seventy reactions. Of meditating nature, musical. Difficulty in 
mixing; shy with girls. Easily embarrassed and influenced by slight dis- 
turbances. Overconscientious. Says he is very emotional, moody, self- 
centered, acting on the impulse of the moment. 


3. Sixty-seven reactions. Cheerful. Inclination to hot temper but 
controlled. Uneasy with stranger. Easily homesick and “blue”; does not 
always get over discouragement quickly. 

4. Sixty-six reactions. Generally in good spirits but bashful. Com- 
plains of feelings of inferiority; at times retiring. Activity in spurts. 
Says he is influenced to a great extent by the esteem of others, that he 
is difident and self-depreciating. Tendency to sarcasm. 


_it seems reasonable to conclude tentatively that nervous, easily 
worried, easily embarrassed persons give relatively large numbers of 
galvanic skin responses, and that, on the other hand, the emotion- 
ally stable give few. There are certain reservations to the conclusion 
that we will treat later. 

From other observations which Syz made it appears that the 
magnitude of the response is not important in discriminating be- 
tween the emotional and the nonemotional. A big deflection indi- 
cates the relative importance of a stimulus word to the subject, but 
that importance is specific, not general; a person who gives few 
responses may occasionally give big ones and still not be “emo- 
tional” as revealed by his autobiography. There was no evidence 
that the different kinds of emotional responses could be identified 
in any characteristic of the deflections. 

This experiment is no more than a beginning in this extremely 
important field. The method suffers because the sixty-four casual 
autobiographies cannot be arranged in order like the galvanic re- 
sponses, and no precise comparisons can be made. When we work 
with the extreme cases only we can’t be certain how many of those 
between these extremes will violate the generalizations that we 
draw. When we commence to select only a few extreme cases, as 
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this experimenter has done, it sometimes happens that we shut our 
eyes to all the exceptions. 3 : 

The autobiographies themselves are likely to contain only the 
socially acceptable information about their authors. People report 
about themselves in stereotypic ways following conventional pat- 


ie. ee a: ee a | mRmaiaemaeaehm et ma 
Time Line in Seconds 


Breathing Record 


Galvanic Response 


Stimulus Line 


SUBJECT A SUBJECT B 


Fic. 46.—Both subjects said that there was no emotional response to the words 
“‘misspent youth,” both said that there was a response to the word “Father.” The 
objective records show just the opposite condition to obtain. “Misspent youth” was 
given simultaneously with the first depression of the stimulus line; “Father,” at the 
second, — 


terns laid down by the novels and biographies they have read and 
the movies they have seen. They may not be willing to report all of 
the private emotional episodes that they have experienced. As a 
matter of fact, there is some suggestion that this might be true from 
Syz’s own work. He found that his subjects frequently reported 
some emotional disturbance for words like “father” when no 
galvanic response was present. On the other hand, a phrase like 
“misspent youth” actually resulted in some cases in marked de- 
flections, but the subjects denied that there was any emotional re- 
sponse at all. Most of them reported fewer than one-quarter of all 
the responses that could be identified in the galvanic records. 
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5. EMOTION AND THE MOVIES 


Ever since movies became popular there has been a controversy 
concerning their effect upon young children. Some critics believe 
that the vivid portrayal of tragedy, crime, and romantic love has a 
degrading effect upon the young. The producers have argued that 
such pictures always teach a moral, and therefore the exposure to 
dramatic and erotic pictures is elevating, but others more disinter- 
ested claim that, though we may overlook the moral aspect, such 
pictures overtax young children by creating an undue amount of 
emotional excitement. It is only recently that this problem has been 
attacked by the application of scientific psychological methods. 

One such study is the investigation by Dysinger and Ruck- 
mick.’ In one of their experiments, motion pictures were shown in 
the laboratory. The pictures used—“Hop to It, Bellhop,” a slapstick 
comedy, and “The Feast of Ishtar’—presented many scenes char- 
acterized as portraying danger and conflict and love episodes. An- 
other series of experiments was conducted in a theater. Here the 
pictures were selected at random, with no effort to get extreme 
results from more frightful pictures. Results were obtained from 
“Charlie Chan’s Chance,” “The Yellow Ticket,” “The Road to 
Singapore” and “His Woman.” 

Though pulse and breathing records were obtained, chief reli- 
ance was placed in the records of changes in electrical skin resist- 
ance as obtained by the “psychogalvanograph,” a sensitive gal- 
- vanometer similar to the one Syz used in his study (page 1go). In 
the theater, the equipment, the experimenter, and the subject were 
given a space in the gallery or back row of the main floor slightly 
removed from the main body of the audience. After the film had 
been shown the subject was asked merely, “What were the exciting 
parts?” After pictures displaying romantic or erotic scenes a second 
question was sometimes asked, “How did you like the love scenes?” 
In general no other questions were asked nor reference made to any 
detail. 

7 W.S. Dysinger and C. A. Ruckmick, The Emotional Responses of Children 
to the Motion Picture Situation, The Macmillan Company, New York, 1933. 
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The subjects may be classified into the three average age- 
groups of nine, sixteen, and twenty-two years respectively, though 
some were near the six-year level and a few were as old as fifty 
years. In general, the reactions, as indicated by the degree of gal- 
vanic response, were as follows: to danger and conflict the twenty- 
two-year-olds reacted least and the nine-year-olds reacted most. To 
erotic scenes the youngest group exhibited the least reaction and 
the sixteen-year-olds the greatest, with the oldest group falling in 
between. 


Method of handling data—A summary of the results taken 
with the first part of “The Feast of Ishtar” will make clearer the 
procedure in dealing with data of this kind. In this case the subjects _ 
were divided into the age-groups 6-11, 12-13, 14-15, and 16-18 years. 
The numbers given in the synopsis of the film designate the specific 
scenes which the experimenters wished to investigate. 

(4) This scene was classed as erotic because of the scanty 
clothing. Among the seven subjects under eleven years a substantial 
average was found because of the strong reactions of three girls and 
one boy. Among those of eleven and twelve years the average was 
much lower. The 13-15 year group averaged much higher. The 
16-18 year group gave a still higher average. 

(7) Another erotic scene. The groups 6-10 and 11-12 gave small 
responses. About half of them were zero readings. The 13-15 group 
responded with a significant but not extreme average of deflection. 

(12) The same erotic elements. The two younger groups show 
small increases over (7). The 13-15 group gave a small but consist- 
ent deflection. Among the 16-18 group there was a larger deflection. 

(14) A close-up. There was a considerable response from the 
6-10 group. The 11-12 group gave a much smaller average. The 
13-15 group gave a significantly larger response and the 16-18 group 
still larger. Those older than 18 gave a smaller average. 

(25) Unambiguously erotic. There were small responses in the 
two younger groups, increasing responses in the 13-15 and 16-18 
groups with a decreased deflection in the adult group. 

(29) This scene is ambiguous. The kiss is erotic but the servant 
peering through the drawn curtains was interpreted by youthful 
subjects and possibly by some adults as presaging danger. 
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Tue FEast oF IsHTar 


The picture opens with a view of the feet of the dancing priestess, 
Tisha, followed by a full-length view. (4) After the dance she lies on a 
divan (7) and her maids fan her. A youth enters and kneels before her 
announcing the arrival of an expected visitor. She dismisses him, rises, 
and calls her maids to prepare the beauty aids. She lies down again (12) 
and in a close-up stretches her arms above her (14). 

Jether, a country youth of wealth, is introduced. He enters the 
palace with awe and is admitted through luxurious curtains to the pres- 
ence of Tisha. He approaches bashfully as Tisha responds boldly. He 
slowly comes nearer to her. She reaches out with her foot, touching him 
on the hand (25). He takes her extended hand and walks nearer to her, 
sitting beside her. A servant peers through the curtains. She guides his 
lips to hers (29) and then turns her scantily clad back. After hesitation 
he kisses her back and she reclines in his arms (32), where he kisses - 
her lips (34). Another scene shows her displaying her wiles as she re- 
clines on the idol, Ishtar (41). 

At a later time Jether enters the palace and sits on a divan. Tisha 
is engaged with an unseen lover who gives her a ring from behind a 
curtain, receiving a kiss as a reward. She approaches Jether, who kisses 
her hand, noting the new ring. They quarrel over the ring (51). A 
jewel merchant tries to sell Jether jewelry for Tisha. Jether refuses to 
buy in spite of Tisha’s plain request. The conflict reaches a climax as 
she throws the wanted jewelry on the floor. 

A large hall is shown into which Pharis, a sea captain, comes. 
Dancing girls are seen upon the stage. As a part of the act, they discard 
their capes (57) and then their skirts (58). They come onto the hall 
floor and dance around Pharis (61). Tisha’s servant offers to introduce 
Pharis to Tisha. Pharis enters Tisha’s palace, receives a welcome from 
her and drinks with her. Tisha’s servant extends his hand in mute re- 
quest for a reward from Pharis for the introduction but Pharis in an- 
swer spurts wine over his hand. The servant leaves as Pharis and Tisha 


drink. 
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(32) Unambiguous love scene. The index of deflection of the 
6-10 group was small with five out of eleven cases giving zero read- 
ings. The 11-12 group gave much higher deflection. A small increase 
was given by the 13-15 group. The 16-18 group showed a decrease 
in average with only one zero reading. 

(34) Tisha in Jether’s arms. The 6-10 group showed a definite 
response, especially among the girls. The 11-12 group gave a larger 
response, one of the girls giving a very large reaction. The 13-15 
group gave a much smaller response with a very large deflection 
from one of the boys. The 16-18 group gave a greatly increased 
average. 

(51) Conflict and eroticism (57 and 58). These scenes gave 
small deflections in the 6-10 group, larger deflections, especially at 
58, for the 11-12 group, increased response in the 13-15 group, in- 
creased response in the 16-18 group and a sharp decrease for adults, 
especially at 57. Similar comparisons appear at 61. 


Conclusions.—When the results from all the pictures with the 
different age groups are compared with their verbal reports, it was 
found first of all that the child’s reactions cannot be predicted upon 
the basis of an adult's judgment. The adult perceives the artificial- 
ity of the pictorial story; he judges the excellence of the perform- 
ance and, in effect, remains aloof from the scene. The child, on the 
other hand, perceives specific situations, but not as they are inter- 
preted by the adult, and he frequently fails to grasp the meaning 
of the whole story. Thus, the erotic scene (29) in the early part of 
“The Feast of Ishtar” was interpreted as danger, and the final 
scenes portraying the destruction of the temple is variously described 
as a storm, a fire, an earthquake. That they were destroyed because 
they were wicked is entirely overlooked. 

Scenes of pseudotragedy, danger, and conflict incited the great- 
est intensity of response in the age-groups under twelve years of 
age, somewhat less intense near the age of sixteen, and much less 
among those over nineteen years. In scenes of love and scenes sug- 
gestive of sex, most children below the age of nine years gave very 
little response. As age increased, the number responding increased, 
with the greatest responses at the sixteen-year level. 
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Summary.—tIn general we may say that these investigations 
show that scenes of danger, or those thus interpreted, are most stim- 
ulating to children under twelve years, but love and erotic scenes 
do not begin to be affective until about the twelfth year, except in 
a few cases. Finally, the judgment of adults is inadequate in pre- 
dicting what will stimulate the child. 


Summary of the chapter—The first section gives one of the few 
accounts we have of a person’s actions as they were recorded closely 
following an incident that everyone would agree is emotion-pro- 
ducing. The characteristic behavior seems to be a disorganization - 
in which the individual is rendered less capable, albeit stronger 
and more vigorous. His movements are poorly co-ordinated and he 
loses his most recently acquired behavior (both ontogenetically and 
phylogenetically). The second section shows how conditions re- 
sembling this one are attempted in the laboratory. The principal 
reason for making these physiological studies of breathing and 
cardiac response was to find if there was a typical pattern in breath- 
ing or in any other physiological variable which would serve to 
differentiate fear from rage, from love, from anger, and so on. In 
the literally hundreds of experiments that have been made, of which 
this one is only a sample, no differentiae have been uniformly 
found. The third section discusses one of the more popular “lie 
detectors” and points out that the instrument is misnamed. Although 
there is some question about the interpretation of the results, it is 
concluded with some reservation that the method will prove a use- 
ful one in the hands of experts. The fourth section points out a 
fundamental weakness in Syz’s conclusion regarding the relation 
between “nervousness” and the GSR, but the experimenter deserves 
credit for a pioneer experiment in an important field. The last sec- 
tion shows how the GSR apparatus can be used in a practical 
situation. 


In the next chapter we return to the theme dropped at the end 
of Chapter IX as we consider further what happens to children, 
animals, and adults when their goal-directed activity is frustrated, 


Xl 


CONFLICT? 


F a young child in the process of pulling a toy wagon across a 
room gets it securely wedged behind the leg of a table, a tem- 
per tantrum is likely to ensue. It is a situation to which the 
child is unable to react any more adequately than he does. A more. 
intelligent response, we assume; is beyond this child’s understand- 
ing of the relations which obtain between the toy and the table leg. 
This situation can be conceived as a simple illustration of a variety 
of conditions in which we figuratively get our toys caught—if we 
look at it this way. The child is engaged in an activity pleasing to 
him; persistence in the activity can be regarded as a goal. The activ- 
ity would have continued until a more attractive incentive presented 
itself had the table leg not intervened to cut it short. The table leg 
can be conceived as a barrier to the activity; the temper tantrum, a 
natural outcome of the frustrating circumstance. The barrier does 
not have to be in the form of a table leg. It could have been the 
command of an adult to come to dinner; the activity, playing with 
blocks. In older children it may be a picnic interfered with by a 
thunderstorm. For an adolescent, a date forbidden by parental 
authority. But whatever the specific situation, an interference with 
the activity results in an emotional display (cf. page 175). 

This display is generally, but not always, of the explosive vari- 
ety that we have been accustomed to call emotional. It might be a 
rather quiet withdrawal from the situation. The German psychol- 
ogist Lewin has used the term aus-dem-Felde-gehen—“going out of 
the field’—to describe figuratively this latter kind of behavior. 

That two so seemingly dissimilar kinds of behavior are really 
*To understand the full significance of the material in this chapter it will 
be necessary first to master the content of our chapters on emotion and mo- 


tivation. Chapter IX especially should be reviewed. 
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caused in different people by the same external circumstance seems 
incredible, but it has been demonstrated to be fact by experiments 
with animals. 


1. EXPERIMENTAL NEUROSIS 


Pavlov,’ a Russian physiologist who is both famous and in- 
famous among psychologists because of his invention of the term 
“conditioned reflex,’ was among the first to observe that animals 
could be made as tense and high-strung as human beings are to 
whom we apply the same designations. We say tense people given 
to childish displays of temper are “neurotics.” Pavlov applied the 
same appellation to his dogs who bit and scratched their attendants 
and had doggish temper tantrums. He conceived the basic mechan- 
isms in human beings and in dogs to be the same and pointed out 
similarities in the ways in which dogs and men become neurotics. 
We will discuss the case of the dogs first. 

In the conditioned reflex experiments a dog is required to be 
harnessed in a rather complicated apparatus designed to keep him 
as quiet as possible so that the registration of his responses can pro- 
ceed without interference. In one set of conditions, a stimulus, say 
a light, is presented and at the same time the foreleg of one of the 
dogs receives a slight shock. The shock causes him to raise his fore- 
leg and after several, or in some cases several hundred, presenta- 
tions of the light and the shock together, whenever the light is 
shown alone, the dog lifts his leg in the absence of the shock. All 
this seems very trivial. But the importance of the conditioned reflex 
technique to those interested in dogs can be seen when the notion 
is developed further. 

Suppose we are interested in how sensitive a dog’s ears are. If 
we substitute some sound for the light in the illustration above, it 
is clear that the intensity of such a sound could be gradually re- 
duced. As long as the dog kept raising his paw for very weak 


sounds, we could infer that he was still hearing them, even if they 


21. P. Pavlov, Conditioned Reflexes, Oxford University Press, London, 1927, 
P. 430. } 
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were so weak that the most sensitive human ears could hear noth- 
ing at all. Such experiments have been made and have proved that 
dogs in general do have more sensitive ears than those of people. 
We say this only because it is a fact that may have some general 
interest, for we are not now interested in this phase of conditioning. 

It is in a related problem that we find our main interest. Sup- 
pose we wanted to know whether a dog could discriminate an 
ellipse from a circle of the same area as well as a man can. We 
would start with an ellipse whose major axis was clearly longer 
than its minor, and present it alternately with a circle in some hap- 
hazard order. The dog would be taught to make one response to 
one of the figures and some other response to the other. Then we 
would gradually change the ellipse until to the dog it would be in- 
distinguishable from the circle. But all does not go so smoothly in 
actual practice. When the two forms approach each other the dog 
commences to “go to pieces.” It either becomes excited with a good 
deal of loud barking, biting, scratching, and throwing itself about, 
or it is depressed, stuporous, lethargic, or sleepy and may even re- 
fuse to eat. At first these responses are observed only in the experi- 
mental room, but if the experiment is continued, they become 
generalized—observable not only in the experimental room but out- 
side as well. All of the effects of the previous training are lost and 
the experiment has to be started all over again from the beginning. 

Pavlov also reports that the usual prescriptions for human 
neurotics—resting in the country, quiet surroundings, the use of 
some mild sedatives—are about as effective with dogs as they are 
with people. 

The generalization that we can draw from these experiments 
when considered in the light of clinical observations on human be- 
ings is that difficult problems, problems that have no solution, 
problems beyond the capacity of the organism to discriminate or to 
perceive, result in one of two types of behavior, hyperexcitability or 
lethargy. Which it will be we cannot with any certainty predict.* 
3H. S. Liddell and his associates at Cornell University are continuing this 
work in this country. “The Development of Experimental Neurasthenia in 


Sheep during the Formation of Conditioned Reflexes,” American Journal of 
Physiology, 1927, 81, 49. 
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There is some evidence that constitutional factors like basal meta- 
bolic rate may be the effective determinants. 

Now we can see why inconsistency in the handling of children 
is productive of more anger displays (cf. page 177). Suppose that 

-a child jumps up and down on a davenport with perfect safety 
when there are no guests, and suppose that when there is company 
he is scolded. The two situations may be quite beyond his childish 

~ ability to discriminate. One time he is punished for doing what to 
him is exactly the same thing that another time goes unnoticed. 
That one is supposed, in some families, to act differently before 
guests means nothing to him. He may be in exactly the same 
dilemma that confronted Pavlov’s dogs when they were unable to 
discriminate between a circle and an ellipse. The consequences in 
both cases mean neurosis. 

The same conditions obtain when parents or teachers are too 
strict. “Being strict” means that adult standards are imposed on 
childish abilities to conform. “Being strict” sometimes means ex- 
pecting kinds of behavior from children that one really doesn’t 
expect from himself or his adult associates. In either case, extremely 
difficult problems, beyond the capacity of children to solve or even 
appreciate, are presented to them. Only hypertension or extreme 
lethargy can result. 


Psi NEUROSIS IN ADULTS 


Liddell has suggested that, aside from the seeanes of the prob- 
lem presented. to them, another possible reason * why Pavlov’s dogs 
became neurotic was that there was no possibility of escape. The 
dogs were held securely in a kind of stanchion which allowed them 

‘no latitude of movement. 

In wartime, men are not harnessed to stanchions of any real 
kind, but the social harness holds them as securely as though they 
were actually strapped as immobile as Pavlov’s dogs or Liddell’s 
sheep. Having no real reason to fight, never having actually been 


* This possibility is supported by experimental evidence. 
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harmed by the enemy, it is hard for them to see why it is necessary 
to let someone else shoot at them. One solution to the problem is to 
run away—to desert. Armies have for so long been plagued with 
wholesale desertions that severe penalties, including death, have 
been inflicted on people who run away. Aside from fear of the 
death penalty, there is a social pressure that keeps men in the ranks 
when there are many other places where they would rather be. As 
a matter of fact, social pressure operates in thé fear of the death 
penalty. It is not a fear of death so much as a fear of disgrace—a 
social factor which operates here. In a situation of this kind there 
are honorable ways of escaping social condemnation. One method 
is to be wounded and sent home; another is to be too ill to engage 
in active fighting. Self-inflicted wounds are not uncommon, but the 
penalty for using this way out is almost as severe as that for de- 
sertion. A person can be paralyzed, blinded or nauseated, or have 
headaches, and in this way achieve escape by being counted un- 
fortunately ill. This latter method of solution was used by hundreds 
in the World War, who recovered miraculously as soon as the 
Armistice was signed.” 

These methods of adjusting are important to us because they 
do not occur only in wartime: we have people who use them every. 
day to escape responsibility. These people complain of inability to 
sleep; what sleep they get they say is disturbed by nightmares; 
their hearts palpitate and they have sensations of falling just before 
they do drop into a fitful sleep. In the morning they are not rested, 
they feel suffocated, their eyes pain them, dizziness and headaches 
are not uncommon; during the day they are easily flustered, they 
blush or stutter, they have queer unpleasant feelings in various 
parts of the body, they lack energy and feel tired most of the time. 
They may feel that people are watching them, following them, or 
plotting against them. 


° An author who has recently been in Spain and is sympathetic to the Loyal- 
ist cause has said that there is far less of this kind of escape among Loyalist 
troops than in the Allied Armies in the Great War. Whether his observations 
are accurate there is no way of knowing now, but they are reasonable psy- 
chologically. When motivated highly, as Loyalist troops probably are, people 
don’t try to escape. When they are forced to fight for reasons they can’t 
comprehend, they do try to escape. 
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SHELL SHOCK 


B was evacuated from the Front because of tremor following pro- 
longed bombardment. He was an artist who for long months had cheer- 
fully borne the hard life of the trenches, but there came a day when, 
after a particularly heavy firing, “the machine got out of order,” to use 
his own expression. He began to tremble. 

He himself writes: “For nearly four months, ever since I was evac- 
uated from the Front, my nervous state, which I thought would last 
barely a fortnight, still persists, although slightly ameliorated. There is 
no doubt that I am calmer. My heart does not beat as it used to do, 
neither do my hands perspire so profusely upon the occasion of the 
slightest emotion or effort. 

“At first the slightest shock would make me tremble uncontrol- 
lably. I can master the tremor for a few minutes but no longer. On a 
tram, or in the Metro, I feel that people are looking at me, and it makes 
me miserable. The tremor is arrested by the noise of the doors of the 
Metropolitan, a wavering light, the whistle of a locomotive, the yap- 
ping of a dog, a childish peevishness. The theater, music, the reading 
of poetry, a religious ceremony, have exactly the same effect. I went 
lately to see a flag placed in the Invalides, and before the moving spec- 
tacle, I fancied myself cured. Then all of a sudden, I began to tremble, 
and to such an extent that I was obliged to sit on the ground and cry 
like a child. Sometimes the tremor came on suddenly without cause. 
For instance, I went to a shop with my wife to do some shopping. The 
crowd, the lights, the rustling of silks, the colors of materials were all 
a delightful contrast to our life of misery in the trenches. I chattered 
and was as happy as a schoolboy on holiday. Then, suddenly, without 
any reason, I felt my strength going. I stopped talking, I had a pain in 
my back, I felt my cheeks become drawn, my gaze became fixed and 
the tremor returned, and with it a feeling of great physical discomfort. 
At such times, if I can lean up against something, sit down, or especially 
lie on my back, the tremor diminishes or even stops pretty quickly.® 


®Tom A. Williams, “Tremor Following Explosions,” Journal of Abnormal 
Psychology, 1920, 14, 393-405. 
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Not every person who is poorly adjusted to the demands of his 
life has all these symptoms. As a matter of fact, we are not very 
certain that any of them are either absolutely necessary to indicate 
maladjustment, or do indicate maladjustment when they are present. 
They have been observed in those cases where a maladjustment has 
been serious enough to warrant psychological treatment. But there ~ 
are doubtless many people perfectly normal in their adjustment 
who, for various reasons, exhibit some of these peculiarities in - 
specific situations. 


a: THE PREDICTION OF BREAKDOWN 


During wartime it is necessary that the army be able to select 
those who can stand the strain of wartime existence without break- 
ing down.’ During the Great War Woodworth of Columbia and 
some of his colleagues were given the problem of finding a method 
of eliminating potential neurotics that could. be applied to large 
numbers of men called for service. Those that we are about to de- 
scribe may not be the best methods. A skillful clinical psychologist 
might be able to do better, but he would require so much time that 
the war would be over before he could really get under way. 

Woodworth and his committee had available a mass of poorly 
systematized observations on the symptoms that we have described, 
above. Most of them were contained in a book by MacCurdy 
called The War Neuroses. A typical case history from another 
source is to be found on page 212. The committee selected about 
7It has been suggested that constitutional factors determine whether or not 
dogs become neurotic. With people at least, there is also the possibility that 
the training a person has had is an important factor. Not only is cultural 
background important in determining whether or not a breakdown will 
occur, but it may determine the exact nature of the symptoms if breakdown 
does occur. British officers, recruited more exclusively from the upper classes, 
were less likely to complain of bodily symptoms than the men. In the Amer- 
ican Army, where there was less class distinction, there was less difference in 
symptoms between officers and men. Social factors may also be important in 
determining the frequency of the withdrawal adjustment. Cf. Robert E. L. 
Faris, “Cultural Isolation and the Schizophrenic Personality,” American Jour- 


nal of Sociology, 1934, 40, 115, and Ruth Landes, ‘The Abnormal among the 
Ojibwa Indians,” Journal of Abnormal and Social Psychology, 1938, 32, 14-33- 
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List oF Most DIFFERENTIATING QUESTIONS IN THE PERSONALITY 


SCHEDULE 


>_you_ get stage fright? 


..-Doa*you have difficulty in starting a conversation with a stranger? 
“Do you worry too long over humiliating experiences? 


«Do you often feel lonesome, even when you are with other people? 
w Are your feelings easily hurt? 


.. Do you consider yourself a rather nervous person? 


«Do you keep in the background on social occasions? 


. Do ideas often run through your head so that you cannot sleep? 
wAre you frequently burdened by a sense of remorse? 


«Do you worry over possible misfortunes? 


eewalr 


v’Do your feelings alternate between happiness and sadness without apparent reason? 
Are you troubled with shyness? 
Do you daydream frequently? 


-» Have you ever had spells of dizziness? 
«Do you get discouraged easily? 


»Do your interests change quickly? 
»Are you easily moved to tears? 


Does it bother you to have people watch you at work even when you do it well? 
wCan you stand criticism without feeling hurt? 
..Do you have difficulty in making friends? 
.Are you troubled with the idea that people are watching you on the street? 
YDoes your mind often wander badly so that you lose track of what you are doing? 
“-Hlave you ever been depressed because of low marks in school? 
wAre you touchy on various subjects? 
«Are you often in a state of excitement? 
»-Do you frequently feel grouchy? 


,yDo you feel self-conscious when you recite in class? 
Do you often feel just miserable? 


»/Does some particular useless thought keep coming into your mind to bother you? 
,Do you hesitate to volunteer in a class recitation? 
wAre you frequently in low spirits? 
»(Do you often experience periods of loneliness? 
“Do you often feel self-conscious in the presence of superiors? 
v’Do you lack self-confidence? 
./Do you find it difficult to speak in public? 
“Do you often feel self-conscious because of your personal appearance? 
If you see an accident are you quick to take an active part in giving help? 
e Do you feel you must do a thing over several times before you leave it? 
Are you troubled with feelings of inferiority? 
«« Do you often find that you cannot make up your mind until the time for action 
has passed? 


Do you have ups and downs in mood without apparent cause? 
“Are you in general self-confident about your abilities? 
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two hundred of these symptoms that seemed to have some relation 
to becoming neurotic under stress. Naturally one wouldn’t expect 
all of these symptoms to be equally important in revealing a 
neurosis. Just which ones were and which were not, no one at that 
time knew. The war did not last long enough for the selection of 
the items that finally was made to have any practical significance, 
but all the work of this type that has been done since 1918 has its 
roots in the work of this wartime committee. 


Method of selection—The original list of two hundred items 
was given to Columbia University students. The exact nature of 
the information the Woodworth committee hoped to obtain was 
concealed by labeling the test a “Personal Data Sheet.” The items 
were printed on a page. Each was followed by a T and an F, mean- 
ing “True” and “False.” If a person felt that generally “his sleep 
was disturbed” (this was one of the items) he would circle the T. 
According to the information then available, this would mean that 
he possessed one item of behavior which indicated a neurotic make- 
up. Not all the “neurotic” items were stated in the positive; some- 
times neurotic make-up was indicated by circling the F. This pro- 
cedure follows good practice in questionnaire construction. 

Out of the 200 items in his original collection, Woodworth re- 
tained 116 as a result of some preliminary experimenting. The 
items can be classified as follows: ® 


MC Be OMS PAINS, CEC a eke ss pia a aia ae a ste Slog 28 
PET CICSIOUS yi t atin ie ies eeu ta Slee eee agement aS 20 
PCS hr ee fo el) SE ened bee as 16 
Mieaippiness and antisocial conduct’... 002... eee eae 16 
US aHey FESTIESE BICOD ie ee ons ea oe dole be eee gia a 10 
ieactions toalcohol, tobacco,’ drugs, sex... 6s pence eee Dace 7 
et i fh rst gipew tags Sorin nisin, hong Uninet a ine 6 
ee ss Nil de ia ta ssid wligia aval a ides « ahiere Denentace’s hus 
NTN ssc acta 2 ncinie min Mbeya Ba a 4 
Meiestions about family ois eee ec tet eee eae degen ees ee ees 4 

116 


8 P. M. Symonds, Diagnosing Personality and Conduct, D. Appleton-Century 
Company, New York, 1931, p. 178. 
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In 1928 the Thurstones® gave 223 items of this type to 694 
entering freshmen at the University of Chicago. The items con- 
tained all of Woodworth’s questions and many more taken from 
other sources. Besides the “Yes” and “No” which followed the item 
there was also a “?” which allowed for a doubtful answer to each 
question. From their knowledge of psychology the Thurstones 
arbitrarily decided whether a neurotic person would select the “Yes” 
or the “No” or the “?” After the papers were scored and arranged 
in order, the 50 most neurotic and the 50 least neurotic students 
were selected on the basis of ‘their total score. Each item was then 
examined to see whether there was any difference in the way the 
extremes marked it. An item which all 50 of the most neurotic and 
none of the least neurotic marked would be very discriminating. 
There was no item that was quite this clearly differentiating but 


the following are nearly so. 
in No. oF No. oF 


NEUROTIC Mosr LEAsT 
ANSWER Neurotic NEURCTIC 


Do you often feel self-conscious in the 


PRESCHCe: Ob SUPEHOLS Fie iice! 4 Ws iy Yes 45 4 
Do you often feel lonesome even when 

you are with other people? .......... Yes 42 I 
Do you worry too long over humiliating 

“oy ole w Cel ate i MURIEL GRIM a IPAS Yes 40 I 
Do you consider yourself a rather nervous 

PCE SERND Re MRD cae Ct T yA UN EY Cotes Cae tari Yes 32 9) 


There were some items that failed to differentiate adequately 
between the groups. 


No.oF ' No. oF 
NEvROTIC Most LEAST 
ANSWER Neurotic NEUROTIC 
Has any of your family hada drug habit? Yes 0 fe) 
Do you ever walk in your sleep?....... Yes I fy) 
Are you often in a state of excitement?.. Yes I oO 
Has any member of your family been in- 
sane, epileptic, or feeble-eminded? .... Yes 2 oO 
Have your employers generally treated | 
jot eto nn Ra NEOPRENE TE A No eet. Oo 


*L. L. Thurstone and Thelma Gwinn Thurstone, “A Neurotic Inventory,” 
Journal of Social Psychology, 1930, 1, 3-30. 
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From the samples we have given it would appear that the 
neurotic answer is most frequently “Yes,” but this is not the case: 
only about three-quarters of them were affirmative and proper 
editing would have reduced the number. 

Now it is clear that had the Thurstones made a mistake in their 
arbitrary assignment of a “Yes” or a “No” on their original key it 
would have shown up at this point. The 50 least neurotic would 
have shown higher frequencies than the high group, and the scoring 
of that particular item would have had to be revised in order to 
make it consistent with the others. ‘That there was only one item 
of this kind discovered speaks well for the psychological insight of 


the experimenters. 


The validity of the schedule-—We have been skirting a problem 
which is discussed in technical literature under the title “Validity.” 
Briefly, an indication of validity is an indication of how accurate 
the title or label at the head of a test or schedule really is. If a test 
constructor asserts that a score a person makes on his test is indica- 
tive of some property or attainment or ability that a person has, he 
has to prove it. He proves it by determining the validity of the 
test. 

Questions of validity do not generally arise in tests for simple 
schoolroom skills. A test of spelling involves the same activity that 
one is testing; one doesn’t have to prove that it is a spelling test. 
Everybody would agree that a spelling test is a spelling test, or that 
an arithmetic test really tests what the label says it does." 

But if a psychologist asserts that he has an instrument which 
will select the people who will make the best salesmen out of all 
the people who want to become salesmen, then he has to prove the 
assertion by showing that people who are already successful sales- 
men score high on his test and others who have been discharged 
or are about to be discharged or who have become discouraged and 
have quit because they weren’t successful in selling or didn’t like 
it, make low scores. The production in selling is called the criterion, 
and if it is highly valid, the test must agree with the criterion all 


10 This assumption is open to challenge, but we do not want to pursue the 
question any further here. 
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the way down the line and not just differentiate the extremes. No 
such test for salesmanship exists. 

With intelligence tests, the problem is relatively easy. The 
criterion has always been how well a person gets along in school as 
determined by his marks. The test must agree with the criterion. 

In personality schedules or neurotic inventories, there is no 
well-established criterion. The best that a test technician can do at 
the present time is to depend primarily on the judgment of ex- 
perts in clinical psychology who try to see what the common ele- 
ments are that run through all their hundreds of cases similar to 
the one shown on page 204. That is what MacCurdy, McDougall, 
Hollingworth, and others who worked with the war neuroses tried 
to do.** This method gives us a list of items that can be used as a 
paper and pencil test. The technique of the Thurstones applied to 
these items tries to get rid of the dead wood in the form of items 
that do not discriminate between the extremes in score. When the 
Thurstones finally select the best 40 or 50 items out of 200 or 300, 
they haven’t added anything the test didn’t have in the first place; 
they have merely refined it, selected the best, thrown away the 
worst, reduced its size. In tests where the validity can be determined, 
it has been shown that a procedure of this kind can improve the 
validity of a test, that is, show a closer relationship to a criterion. By 
inference, when we can’t determine the real validity, the same con- 
clusion holds. 

The table on page 211 shows the best arrangement that the 
Thurstones could use with the data they had available to prove 
that their inventory selected the best-adjusted and most poorly ad- 
justed from a college population. Fraternity men, as a group, are 
probably better adjusted than all the freshman men. There are 
many individual exceptions, but if a neurotic inventory didn’t show 
71 One of the first generalizations which would occur to a person making an 
investigation of this kind is that explosions and long bombardments resulted 
in a large number of breakdowns. This notion is incorporated in the word 
“shell shock” which was used to describe these sufferers. By actual count only 
about one-half of all shell-shocked patients had actually experienced bombard- 


ment, some of them never got overseas. Like the “nervous breakdown,” 
“shell shock” is a layman’s term used to conceal multitudinous sins. 
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_ Frequency DisTRIBUTIONS FOR THE PERSONALITY SCHEDULE 


Per- | FRESHMAN 
FRESHMEN 
SON- FRATERNITY MEMBERS 
ALITY 
Scorz 


Men | Women | Total Men | Women \ Total 


—— | | — | | | 


Unusually ue : 3 3 3 3 
well-adjusted ) : , a 3 3 
10 20 z 24 3 2 5 
ES FO PTA SA |). 23 3 16 
20 43 26 69 14 4 18 
: 2 O I Th 8 I 
Well-adjusted 3 2 ha ; i AN nee ; ihe 
35 26 22) 48 4 I 5 
40 22 26 48 f 2 7 
St ETS a7 148 3 7 IO 
50 an 23 45 z 4 6 
pre ee ag ae | a aa 
60 II 15 26 I ps 3 
65 7 9 16 vs I 3 
Emotionally 70 8 9 17 I I 
maladjusted a 6 II L7 a I 3 
80 8 4 12 I I 
85 3 2 5 I I 
go 3 6 9 
95 3 4 7 
Definitely 100 2 sh 4 
in need of 105 3 3 
emotional IIo 
readjustment 115 
120 z > 
125 
130 
135 I I 


ef ee | nr | RS | RS | RD 
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REGRESSION 


M. B., an Australian twenty-two years old, had spent several months at the 
Front. He was sent to the hospital following a heavy bombardment. When I saw 
him shortly after his arrival in the ward he was in a completely childish condition. 
He sat in bed alert and lively, like a young child taking a keen interest in new 
surroundings. He childishly displayed his few bits of property and pointed inquir- 
ingly toward various objects. He showed no trace of comprehension of spoken or 
written language and uttered no sounds other than ‘“Oh-sis-sis-sis”; this was fre- 
quently repeated and used partly as an emotional expression, partly to call our 
attention to the objects of his curiosity. Given a pencil he made no attempt to write; 
he seemed to have little or no understanding of the use of ordinary objects and 
utensils, most of which he examined with mingled expressions of curiosity and 
timidity. 

All his motor functions seemed to be intact, save that when put on his feet he 
walked jerkily, with short hurried steps, the feet planted far apart. As soon as al- 
lowed to do so he slipped down upon the floor and crawled about on his buttocks 
with the aid of his hand, as some young children prefer to crawl. This peculiar and 
childish gait and preference for crawling to walking persisted for many weeks (p. 
137). 

He could not or would not feed himself and was fed with a spoon by the 
nurse who, he insisted by gesture, had to taste each spoonful before he would take 
it, quite in the manner of some “spoilt” infants. He played in a childish manner 
with various objects, making toys of them, and he quickly adopted and became very 
devoted to a small doll kept as a mascot by a neighbor in the ward (p. 138). 

There were four exceptions to the generally infantile way in which he acted. 

1. When offered a lighted cigarette, smoked it and stuck lighted stub behind 
ear. Subsequently would light cigarette and throw burning match on bed. 

2. Showed some slight command of finger language. 

3. Shown a picture of steeplechase, he became excited and straddled chair and 
made as though riding horse. 

4. Several weeks later, when he had made some progress, but still walked like 
a child, he was taken to a swimming pool. He stripped off his clothes, dove in and 
swam.12 


12 William McDougall, “Four Cases of Regression in Soldiers,’ Journal of 
Abnormal Psychology, 1920, 15, 136-56. 
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this simple group-fact, it wouldn’t be very valuable. The table shows 
a distinct difference between these two populations. 

From the forty-two most differentiating items given on page 206 
we can infer that a neurotic is one who responds in a disorganized 
emotional way in situations where there 1s no adequate emotional 
stimulus. He has learned to react emotionally to a variety of situa- 
tions which are not conducive to emotion in the people he associates 
with. He makes inadequate soctal reactions to people and to the 
situations in which people are ordinarily met.’* So far as we know, 
anybody at all who has had one or more unfortunate experiences 
can be made neurotic. All of us have exhibited neurotic behavior 
on occasion, but as long as this behavior is appropriate to the situa- 
tion according to the judgment of our associates, we are not called 
neurotic. A neurotic’s behavior is ordinary behavior appropriate to 
some specific situation which has become generalized. 


4, REGRESSION 


In emotional situations the most recently acquired behavior is 
lost temporarily and the individual is reduced to a more primitive 
stage in his development. Inability to speak is very frequently ob- 
served in severe emotional disturbances and stuttering is quite 
common, We have already seen that Director Ritter reported that, 
while he was saving Alice, although he made noises they were not 
organized into speech sounds (page 184). Inability to think of any- 
thing to say in a slightly disturbing circumstance is quite commonly 
reported. In these cases the demands of the situation generally do 
not extend beyond a few minutes and so the regression is only 
temporary. When a child is prevented from getting an attractive 
toy by a gate that he can’t unfasten, it has been observed that one 
method that is used in adjusting is to become temporarily more 
childlike. 

The same phenomenon is more lasting if the situation is less 
transitory. In such cases if regression is adopted as a relatively 


18 Ralph Stogdill, ‘Neurosis as Learned Behavior,” Psychological Review, 
1934, 41, 497-507- 
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permanent solution to the problem, we have a serious case of malad- 
justment to contend with. A new baby in the home is a frequent 
situation of this kind for a first-born. The child finds it difficult to 
make an adjustment to the new member of the household and to 
the attendant circumstances which alter completely his own status. 
Sometimes, but not always, he adjusts by becoming more infantile 
himself. Because the new infant is a permanent fixture in the family, 
this kind of adjustment under certain circumstances persists. A child 
who adjusts in this way finds his normal development critically 
interrupted. He loses control of bladder and bowel functions, re- 
fuses to talk or else simply vocalizes in an infantile way, loses the 
motor control that has enabled him to walk and feed himself and 
in all other ways becomes an infant again. 

More or less permanent regression is not confined to child- 
hood by any means. McDougall’s description of regression in the 
Australian soldier (page 212) is an example of a persisting malad- 
justment in wartime which can be multiplied many times. But 
people also meet situations in ordinary everyday life which may re- 
sult in regression. Nor is regression observed alone in humans; 
animals may regress. It is particularly fortunate that they should, 
because that fact will enable us to make experiments in this field 
which would be impossible with human subjects and which would 
throw some light onto an area which now is largely speculative. 

People regress under the most unexpected conditions. A child 
that has been carefully prepared for the expected arrival of a 
younger member of the household sometimes regresses. A child 
who has had no preparation at all frequently does not. The best 
generalization that can be made at the present time is that whether 
or not a regression becomes permanent depends upon the conse- 
quences of the adjustment. If the person who regresses “gets his 
way, ic. if the solution 1s adequate for him—gets him what he 
wants—it will continue. But we do not now know with any pre- 
cision what the facts are that lead to regression on the one hand 
and continued development on the other. Experiments with animals 
should help us to find some explanatory principles here as they have 
in other fields. 
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Hamilton and Kreshevsky * made the first animal experiment 
in this field in 1933; hence the work has hardly progressed far 
enough at present to assure results. Since their experiment shows 
the kind of investigations that will be performed in the next de- 
cade, we describe it here. They trained a group of eighteen white 
rats in a T-shaped maze. The cross bar on the T was shorter on 
the left than it was on the right and food was always given at the 
end of the short path. Under these conditions the animals all soon 
learned always to turn left. This may be called habit A. It was 
learned thoroughly. They were than trained on a similar apparatus, 
but this time the short path was always on the right. After some 
confusion at the beginning because of the change, they all finally 
turned to the right. This may be called habit B. Habit B, of course, 
was the more recently acquired, but the training was not continued 
long enough for it to be completely learned. - 

In the critical part of the experiment, the animals were given 
an electric shock just before they got to the cross bar. A shock of 
this kind can be considered an “emotional” stimulus. It is upsetting. 
It suddenly presents a new situation. Presumably a loud noise, an 
intense flash of light, or any other new and suddenly presented 
stimulus would have served the purpose of the experimenter just 
as well.*® All of the animals had just previously to the shock turned 
to the right, but under the sudden unexpected stimulation, eleven 
out of the eighteen regressed to the older and more completely 
learned left-turning habit A. This wasn’t just an accident. These 
eleven continued to turn left in subsequent trials with almost never 
a right turn. Why only eleven out of eighteen regressed we don’t 
know at present, but this is an important point that can be de- 
termined only by further experiments which have not yet been 
made. | 


14], A. Hamilton and I. Kreshevsky, “Studies in the Effect of Shock upon 
Behavior Plasticity in the Rat,” Journal of Comparative Psychology, 16, 1933, 
237-53- 

15 Since this was written all of these have been employed. Cf. Marjorie J. 
Sanders, ‘““An Experimental Demonstration of Regression in the Rat,” Journal 
of Experimental Psychology, 1937, 21, 493-510. 
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Summary of the chapter—When activity directed toward some 
goal *® is frustrated, one of three things can happen. If the frustra- 
tion is temporary, the condition fulfills the requirements for a dis- 
play of temper, as=we~have~seenin--Ghapter=IX. But when the 
frustration is more permanent, when no escape is possible, whatever 
the subject does, either one of two things happens: the subject be- 
comes hypertense,”” or lethargic. There is evidence for the assertion 
that both the constitutional and the cultural factors can determine 
which reaction will occur. 


16 All activity is directed toward some goal. But the phrase is used here to 
emphasize that the more important the goal, the more severe the ensuing 
behavior. This fact is observed clinically, but has not yet been demonstrated 
experimentally. 

17 Considerable progress can be made in treating hypertension by training 
the subject to relax. Cf. Edmund Jacobson, You Must Relax, McGraw-Hill 
Book Company, Inc., New York, 1934, pp. 201. 


Ali 


PERCEPEUAL BEHAVIOR 


CAUSE the lens of the eye is a simple optical system, the 


B= of any object is actually upside down on the retina, 
and reversed in the right-left direction. Suppose that by some 


curious accident of genetics, a person were born with a more com- 


plex lens system in his eyes so that this normal reversal were rec- 


tified. Would he see things any differently from the rest of us, or 


would the directions “up” and “down” have the same significance 
for him that they have for us? When one works with a microscope, 
with the ground glass of a camera, or with a transit for any length 
of time, he adjusts to the “upside-downness” so that it doesn’t ap- 
pear strange at all any more. He might even have to stop to con- 
sider the question if someone asked him if the images he saw were 
upside down. 


1. STRATTON’S EXPERIMENT 


It remained for Stratton, whom we have met before, actually 
to wear an auxiliary lens system that reversed everything he saw. 
When he looked up he saw the floor and his feet, when he looked 
down he saw the ceiling, when he looked right he saw what was 


on his left, and when he looked left he saw what was on his right. 


He wore the lenses about ten days all told. During the whole time, 
when he rested or retired, his eyes were kept closed until an as- 
sistant could carefully bind them so that he could not see. 
Wearing an arrangement of this kind is not as easy as putting 
on a pair of spectacles. The lenses cannot be like spectacle lenses. 
The whole apparatus forms a tube about eight inches long. Stratton 


used only one eye, his right, and in it the visual field was greatly 
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restricted by the tube. A plaster cast of his upper face helped to 
hold the lens through the hole made in it over the right eye where 
the tube was inserted. The left eye was kept completely covered by 
the plaster cast. This arrangement only partly fulfills ideal require- 
ments. The lenses, for example, do not move when the eye does. 
Ideally, they should be attached directly to the eye so that they 
would move with it, but an arrangement of this kind is patently im- 
possible in view of the optical necessities. 

The following excerpts from Stratton’s published record of his 
experiences while wearing this apparatus make interesting and in- 
structive reading. 


um First Day. The entire scene appeared upside down. When I moved 
my head or body so that my sight swept over the scene, the movement 
was not felt to be solely in the observer, as in normal vision, but was 
referred both to the observer and to objects beyond. 

Almost all movements performed under the direct guidance of sight 
were laborious and embarrassed. Inappropriate movements were con- 
stantly made; for instance, in order to move my hand from a place in 
the visual field to some other place which I had selected, the muscular 
contraction which would have accomplished this if the normal visual 
arrangement had existed, now carried my hand to an entirely different 
place. The movement was then checked, started off in another direction, 
and finally, by a series of approximations and corrections, brought to 
the chosen point. At the table the simplest acts of serving myself had to 
be cautiously worked out. The wrong hand was constantly used to seize 
anything that lay to one side. In pouring some milk into a glass, I must 
by careful trial and correction bring the surface of the milk to the spout 
of the pitcher, and then see to it that the surface of the milk in the glass 
remained everywhere equally distant from the glass’s rim. 

Whether as a result of the embarrassment under which nearly all 
visually guided movements were performed, or as a consequence of the 
swinging of the scene, described above, there were signs of nervous dis- 
turbance, of which perhaps the most marked was a feeling of depres- 
sion in the upper abdominal region, akin to mild nausea. This disap- 
peared, however, toward evening; so that by half-past seven it was no 
longer perceptible. 


Second Day. This feeling of nervous depression, just mentioned, 
returned the next forenoon. Movements, though, had in many respects 
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grown less laborious, and were performed more on the basis of the 
actual sight-experiences, and less by excluding these as a means of 
guidance. Once, at least, in the afternoon, I noticed that in washing my 
hands I had given myself up completely to the actual scene; but at the 
next instant inappropriate movements occurred, and with the conscious- 
ness that I had thus given myself up the old pre-experimental transla- 
tion of things returned. 

As to the uprightness or inversion of things, the general feeling was 
that the seen room was upside down; the body of the observer, repre- 
sented in pre-experimental terms, was felt as standard and as having 
an upright position. But different circumstances produced a different 
shade of feeling. When I looked out over a wide landscape, the position 
in which I felt my body to be and the position of the scene before me 
were surely discordant and unnatural. Yet I could not, as I had the day 
before, take either the one or the other unreservedly as standard. It 
seemed as if an abnormal position of my body in viewing things might 
just as well account for the facts as would an inversion of the scene. But 
even when, indoors, the view was almost completely filled with the 
dining table and its furnishings, there was no striking and obvious feel- 
ing that the scene was upside down. 

During a rather long walk in the evening I was unable to recog- 
nize my surroundings most of the time, although normally they were 
quite familiar. Recognition evidently depended largely on external rela- 
tions of position and direction, and with a disturbance of these, the ob- 
jects themselves seemed strange. 

On being blindfolded for the night, there was an immediate and 
involuntary recurrence to the older way of picturing things. Only rarely 
could anything be represented in terms of the later sight. 

Third Day. 1 was now beginning to feel more at home in the new 
experience. At no time during the day did any signs of nervous distress 
appear, and the hours passed more rapidly than on either of the pre- 
ceding days. 

Contacts in walking past objects had hitherto for the most part 
been surprising, because the contact was felt in a different place from 
the one anticipated. But today I noticed that expectation was coming 
more into harmony with the actual experience. It was also evident that 
this expectation, when joined with a vivid representation of the region 
of the body in question, had a perceptible influence upon the direction 
in which the contact was actually felt. If, for example, I walked up to 
a low railing which came against my abdomen, the sensations of pres- 
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sure seemed to come from the new visual position of the abdomen if I 
called up a vivid image of this part of my body in its new position and 
expected the sensations to come from there. But the unexpected contact 
of the railing with my arms (then out of sight), which had not been 
represented in their new position, was referred only in the old way, 
until these too were distinctly imaged as the abdomen had been. But 
even when the localization was in accord with the new visual experi- 
ence, there was still a subordinate background localization after the old 
manner. 


Fourth Day. By the fourth day the new experience had become 
even less trying. There was no sign of bodily discomfort, and for the 
first time during the experiment, when nine o’clock in the evening came 
I preferred to keep the glasses on rather than sit blindfolded—which 
had hitherto been chosen as a welcome relief. 

During the day, actions appropriate to the new visual perceptions 
frequently occurred without any conflict or apparent tendency to react 
by a misinterpretation of visual positions. My hands, in washing, often 
moved to the soap or to the proper position in the basin, without pre- 
meditation or any need of correcting the movement. 


Fifth Day. At the thought of putting on the lenses, in the morning, 
there was an influx of ideas in the new visual form. I even noticed in 
many cases that there was a reconstruction in the new terms of objects 
which I had just before been thinking of in the old way. 

At breakfast, with the lenses on, the inappropriate hand was rarely 
used to pick up something to one side. The movement itself also was 
easier and less wayward; seldom was it in an entirely wrong direction. 
When hand and object were both in sight I did not, as a rule, have to 
calculate or try to find the direction and extent of movement necéssary 
to reach the object, but merely fixed my attention on the thing, and the 
hand was laid upon it without more ado, except for an occasional slight 
correction of the direction. 

In walking I did not so often run into obstacles in the very effort 
to avoid them. I usually took the right direction without reflecting and 
without the need any longer of constantly watching my feet. When the 
doors were open I could walk through the entire house by visual guid- 
ance alone, without holding out my hands in front of me to warn in 
case of a misinterpretation of the sight-perception. For the first time I 
dared to turn and sit down on a chair without beforehand assuring my- 
self with my hands that I had placed myself aright. My movements 
were of course still cautious and awkward. An evidence of the growing 
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ease with which simple movements were coming to be done is given by 
the fact that I took a sheet of my notes and laid it upon a shelf in an- 
other part of the room, all the while intent on something entirely for- 
eign to the matter in hand. 

Localization in cases of unseen contact often went astray, mainly i in 
that the wrong visual side was first suggested, but corrected before I 
turned my eyes on the thing touching me. Localization of sounds was 
various, and at times gave a sudden and surprising turn to the experi- 
ence. Thus, as I sat in the garden, a friend who was talking with me 
began to throw some pebbles into the distance to one side of my actual 
view. The sound of the stones striking the ground came, oddly enough, 
from the opposite direction from that in which I had seen them pass 
out of my sight, and from which I involuntarily expected to catch the 
sound. I unhesitatingly accepted the visual directions of throwing and 
of the stones’ movement, but the auditory spatial suggestion was in 
complete discord with these. 


—— Eighth Day. Localization of sounds varied, being different when 


the source of sound was in sight from what it was when this was out 
of sight, and also in the latter case differing with different directions of 
attention, or with different suggestions as to the direction from which 
the sound came. The fire, for instance, sputtered where I saw it. The 
tapping of my pencil on the arm of my chair seemed without question 
to issue from the visible pencil.+ 


Summary.—tt is clear from these notes that: 


(1) At first the visual field appears to be inverted. _ 

(2) Unlike the normal condition, when the head moves, the 
whole visual field seems to be rotating or swinging. 

(3) Vertigo and nausea are the result of the readjustment re- 

uired. 

(4) During the period of eight days there is a rapid readjust- 
ment until most daily tasks can be done with a minimum of an- 
noyance. 

(5) There were some confusions that remained in the tactual 
and auditory fields, particularly if the sound or touch sources were 
not in the visual field. 


1G. M. Stratton, “Vision without Inversion of the Retinal Image,” Psycho- 
logical Review, 1897, 4, 341-60; 463-81. 
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Experience upon removing the lenses. When the time came for re- 
moving the glasses at the close of the experiment, I thought it best to 
preserve as nearly as possible the size of visual field to which I had now 
grown accustomed; so that any results observed might be clearly due 
solely to the reversion of my visual objects and not to a sudden widen- 
ing of the visual field. Instead, therefore, of removing the plaster cast 
from my face, I closed my eyes and had an assistant slip out the brass 
tube which held the lenses, and insert in its place an empty black-lined 
paper tube that gave about the same range of vision. On opening my 
eyes, the scene had a strange familiarity. The visual arrangement was 
immediately recognized as the old one of pre-experimental days; yet the 
reversal of everything from the order to which I had grown accustomed 
during the past week, gave the scene a surprising, bewildering air which 
lasted for several hours. It was hardly the feeling, though, that things 
were upside down. 

Movements which would have been appropriate to the visual ar- 
rangement during the experiment were now repeatedly performed after 
this arrangement had been reversed. In walking toward some obstacle 
on the floor of the room—a chair, for instance—I turned the wrong way 
in trying to avoid it; so that I frequently either ran into things in the 
very effort to go around them, or else hesitated, for the moment, be- 
wildered what I should do. I found myself more than once at a loss 
which hand I ought to use to grasp the door handle at my side. And of 
two doors, side by side, leading to different rooms, I was on the point 
of opening the wrong one, when a difference in the metal work of the 
locks made me aware of my mistake. On approaching the stairs, I 
stepped up when I was nearly a foot too far away. And in writing my 
notes at this time, I continually made the wrong movement of my head 
in attempting to keep the center of my visual field somewhere near the 
point where I was writing. I moved my head upward when it should 
have gone downward; I moved it to the left when it should have gone 
to the right. And this to such a degree as to be a serious disturbance. 
While walking, there were distinct signs of vertigo and also the depres- 
sion in the upper abdominal region, noticed during the earlier days of 
the experiment. The feeling that the floor and other visual objects were 
swaying, in addition to the symptoms just mentioned, made my walking 
seem giddy and uncontrollable. No distinct errors in localizing parts of 
my body occurred; I was more than once surprised, however, to see my 
hands enter the visual field from the old lower side. 
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Interpretation —These observations all show that a person can 
quickly learn to adjust to the uninverted retinal image. Although it 
is true that from the physical standpoint the image is ordinarily up- 
side down on the retina, being upside down has no purely visual 
significance. Any other arrangement, sidewise if you will, or any 
other intermediate position would do just as well.’ If the relation 
is constant, the tactual and kinesthetic experiences that one has with 
objects will soon bring the visual patterns into integration with 
the other sense avenues so that the field appears perfectly normal. 


2 « AUDITORY REVERSAL 


“Suppose,” writes Paul Thomas Young, “a master surgeon 
could transplant the right inner ear to the left side of the head.” 
Suppose that the auditory nerve could be stretched so that none of 
the neural connections would be disturbed. And suppose that at the 
same time the left ear were in the same manner transferred to the 
right side. Now an operation of this kind is entirely out of question, 
but just as Stratton reversed the visual field, so Young proposed to 
reverse the auditory field by means of an instrument called a re- 
versing pseudophone. Two trumpets for the hard-of-hearing were 
modified in such a way that they constituted a soundproof extension 
of the auditory canal from one side of the head to the other. 

The following quotation is an excerpt from Dr. Young’s notes 
made while wearing the pseudophone for the first time. 


While writing in my notebook the creaking of a door was heard 
directly behind and then a laboratory assistant was seen entering the 
door immediately in front (180° reversal). A few minutes later this 
same assistant stood beside his desk on my left and dictated a letter. 
His voice seemed louder than normal and it had an unfamiliar timbre. 
When I looked at him the localization of his voice was entirely normal. 
The same door opened a second time. At first the creaking sounds were 


2 This has been tried out experimentally. The field at first appears to be 
slanting, but finally this effect is less noticeable, although complete adjust- 
ment is not attained in a week. Cf. W. Brown, “Perception of Depth with 
Disoriented Vision,” British Journal of Psychology, 1928, 19, 117-46. 


224 EXPERIMENTAL FOUNDATIONS 


PLAN OF THE EXPERIMENT 


During the experiment the pseudophone was worn for a period of 


“ eighteen consecutive days. For the first nine days the pseudophone was 


worn an hour daily (11 to 12 a.M., June 10-18). For the following six 
days the period was lengthened to two hours (10 to 12 A.M., June 19-24). 
Most of this time was spent upon the streets of Berlin in the region of 
the Kurfirstendamm, observing the localization of various street sounds. 
Finally the pseudophone was worn continuously for three complete 
days. At night during the latter period the pseudophone was removed 
and the ears were plugged with Ohropax (a commercial product) and 
vaseline. The time (June 25-27) was spent on the street, in the house 
under everyday conditions, and in the psychological laboratory. During 
the main experiment the pseudophone was worn for a total of fifty- 


\\ eight hours. From first to last in the present investigation the writer 


observed with the pseudophone approximately eighty-five hours. 


ExcrerPT FROM NoTEBOOK ON EIGHTH Day 


“I have learned that when I hear a sound on the left it is necessary 


~ to look to the right in order to see the source, and vice versa. Conse- 


quently I sometimes look deliberately in the wrong direction and this 
generally brings the expected source into view. The most natural thing 
to do is to look towards the place where the sound is heard. Sometimes 
I follow the auditory cue and sometimes I reinterpret the cue and de- 
liberately look in the opposite direction. I do not mean to imply that I 
always look or start to look when I localize; this is not the case. In most 
cases the localization is immediate; it is made before there is any ob- 
served bodily movement; the sound is initially heard there; movements 
may be absent or unobserved.” 
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heard in the rear but when I looked at the man entering the room the 
localization of these sounds changed to front. 

The noise of rain pattering on the windowpane across the room 
at my left was distinctly localized off to the right and at the same time 
a watch seen on a table on my right was heard ticking at the left (dou- 
ble simultaneous reversal). The assistant who stood in front of the 
window spoke and his voice was normally localized but at the same 
time the rain pattering on the window was heard on the opposite side 
(simultaneous normal and reversed localization) .® 


Two days later the account continues: 


On May 14 I stood before an open window of the Institute * and 
listened to the street sounds in front and a few feet below. The tread of 
horses on the pavement, auto horns, streetcar bells, the hum of motors, 
etc., seemed to be normally localized. Once a horse came from the left 
to the median plane. The sound of the tread was normal in localization. 
When the horse reached the median plane I closed my eyes. Then the 
horse was distinctly heard to recede in the direction from which he 
came. A moment later the eyes were opened and when the horse was 
again seen the localization of the tread quickly became normal. 

While walking along the sidewalk I heard the voices of two ladies 
and their steps approaching and overtaking me from behind on the 
right. Quite automatically I stepped to the left, making more room for 
them to pass. I looked back and found that I had stepped directly in 
front of them. My automatic reaction as well as the localization was 
reversed. 

There were repeated cases in which I would expect a truck, horse, 
streetcar or something else to appear in the left (or right) portion of 
the visual field but, contrary to expectation, the object would appear on 
the opposite side. In some of these cases I noticed a gross bodily adjust- 
ment towards the position of the expected source. 

I found myself deliberately correcting known reversals. I heard a 
pedestrian overtaking me from behind on the right. Knowing that the 
person was actually on the left, I stepped aside to the right to let him 
pass. Once I heard a team of horses drawing near on a side street to my 
right. Deliberately I looked to the left and saw the team there, and at 
the same time the localization of the sound shifted. 


8Paul Thomas Young, “Auditory Localization with Acoustical Transposi- 
tion of the Ears,” Journal of Experimental Psychology, 11, 1928, 399. 
4 The Psychological Institute in Berlin. 
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I heard a pedestrian overtaking me on the left. As the sounds came 
nearer I expected the person to pass on the right but the sounds were 
still heard left. For a moment there was an interplay between sensory 
expectation (left) and intellectual expectation (right). Then I heard the 
pedestrian on the right at the moment he appeared there in indirect 
vision. 

The effect of habituation. Throughout the main experiment, when 
a sound came suddenly, unexpectedly or from an unknown position, the 
localization was reversed. When, in other words, localization was made 
on a purely auditory basis, reversal was the usual thing at the close of 
the habituation period. 

The case is different when the influence of vision is considered. At 
the very start of the experiment localizations were occasionally normal 
when the source was seen or when its position was attentively fixated. 
This was reported by every one of the nine control subjects, who, in- 
cidentally, gave reversed localization when tested with closed eyes. 

As the experiment progressed a casual glance at an object was suf- 
ficient to check up the fact that its sound was normally localized. With 
habituation, all of the sounds in a complex situation were normally 
localized without any thought about the matter. On a busy street, for 
example, with a streetcar here and a man talking there and an auto 
passing yonder, etc., all sounds were normally localized and the total 
visual-auditory experience was as it is in everyday life without the 
pseudophone. And not only this! When a source passed out of view its 
localization remained normal when I paid any attention to the matter. 
In other words, at the start vision sometimes determined the localiza- 
tion, and with habituation there was increasing dominance of vision 
until finally a stage was reached indistinguishable from normal. There 
was increasing and finally complete visual dominance in determining 
sound localizations but, as noted above, this did not extend to auditory 
localizations lacking a visual cue. 

In everyday life one does not have to search far to find situations in 
which vision dominates in determining sound localization. The ven- 
triloquist speaks consistently in one voice when he moves puppet A and 
in another voice when he moves puppet B. The onlooker becomes 
gradually adjusted to the situation and then gets the well-known ven- 
triloquist’s illusion. The talking motion pictures gives a further illustra- 
tion of the same principle. The voice of a speaker in an auditorium may 
be indefinitely localized but fixation upon the speaker makes the local- 
ization more definite. Here are cases of visual-auditory localization! 
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Earhidon The present experiment has made it clear that 
sound localization is not merely a function of the ear. It is an ac- 
complishment of the organism as a whole involving muscle systems 
common to both eye and ear. : 


Other features of perception do not lend themselves to a treat- 
ment of the kind comprising this volume. For that reason we leave 
this chapter with a feeling that the topic is unfinished as, indeed, it 
is. Laboratory demonstrations with visual and auditory materials 
will serve to make significant the principles of “closure,” “figure and 
ground,” and Pragnanz in a way that cannot be accomplished by 
our method of treatment. 


Summary of the chapter—The two experiments show that no 
precise relations need obtain between the various sense departments. 
Any relation, after a period of readjustment, is as-satisfactory.as its 
predecessor. All this points to the fundamental integrity of the 
whole organism as the reacting mechanism. 


AI 


LEARNING “sh 


NE of the central problems in psychology today concerns 
the manner in which a person learns. something. Con- 
siderable progress has been made in the direction of solving 

the problem, but scientific explanations frequently do not satisfy 
people who are looking for final causes. We find people impressed 
with the fact that “scientists can’t tell us what electricity is,’ for 
instance. Much is made, in their thinking and talking, of the in- 
ability of the scientist to tell them what electricity is so that they 
can understand it. They grant that physicists and engineers and, for 
that matter, housewives and power station attendants, can control 
electricity, but they regard as a fundamental failure the incomplete 
understanding of the nature of the phenomenon. Exactly the same 
kind of criticism, if it is a criticism, can be leveled against the 
psychologist’s explanation of learning. It consists of descriptions of 
the way learning rates vary under different conditions. Situations 
can be set in which no modification of behavior at all will result; 
there are others in which the modification comes about with vary- 
ing degrees of promptness and permanence. The relation between 
the individuals who are to learn and the innumerable factors of 
the situation which can change the extent and nature of the modi- 
fication of the learner’s behavior is the problem of learning. A de-_ 
scription of these relations is a scientific explanation of learning. — 


1. KNOWLEDGE OF RESULTS 


We have already pointed out (Chapter VI) that a\knowledge 


of results is one factor which modifies the rate of learning. To em- 
228 . 
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phasize this important point we look at another experiment on the 
same topic. 

One hundred twenty-four juniors and seniors in psychology 
classes at Indiana University* took part in four different learning 
experiments which involved between forty-five and seventy-five 
practice periods each. Since the results in all four experiments, in- 
volving different kinds of activity, were uniform, we confine our 
attention to just one simple task—that of making legibly as many 
written a’s as could be accomplished in thirty seconds. This is not a 
task in which we would expect beforehand that college students 
would show very much improvement. But as a matter of fact, they 
improved markedly, even without a knowledge of results. 


Method.—In the usual way two groups were formed. For the 
first ten days, for fifty practice periods, five each day, one of these 
groups was kept in comparative ignorance of how well it performed 
by having every person fold over the paper on which the a’s had 
just been made, so that no accurate record of the score could be 
made. The experimental group, on the other hand, counted its a’s 
and each person wrote his score in a prominent place on his paper. 
After fifty practice periods the control and experimental groups 
were reversed, so that for the last twenty-five practice periods each 
person worked under exactly the opposite set of conditions that had 
been used for him in the first part. 


Results—The results are shown in Figure 47. : 

The experimental group, with knowledge of results, from the 
first was clearly superior to the control group. After the change was 
instituted at the end of the fiftieth trial, there was an immediate 
effect on both groups. The lower group, now working with 
knowledge of results, became clearly superior to the group that up 
to this time had exceeded it in performance. 

The fact that the control group made any improvement at all 
can be attributed to either one or the other of two causes, or per- 
haps to both of them. The subjects were not likely to be completely 


1 William F. Book and Lee Norvell, “The Will to Learn,” Pedagogical Semt- 
nary, 1922, 29, 303-62. 
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in the dark regarding their progress. The fact that no special pre- 
caution was taken to ensure that they knew how they were getting 
along would not keep some of them, or all of them, from keeping 


Experimental 


Control 


BY ORB BS Bs OP BEN OO: ts ee 


Fic. 47.—The effect of knowledge of results on performance. 


a private record however inaccurate or casual. Moreover, there may 
have been other factors besides knowledge of results which operated 
to produce some increase in score from practice to practice. 


2. PRACTICE 


In view of the old adage that “practice makes perfect,” it should 
be true that the fifty practice periods themselves could account for 
part of the learning. But the efficacy of sheer practice is doubtful. iS 


Thorndike? asks us to consider the following experiment. 


ay 


?E. L. Thorndike, Human Learning, D. Appleton-Century Company, New 
York, 1931, pp. 8-9. 
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You sit at your desk with a large pad of paper and a pencil, close 
your eyes and say, “Draw a four-inch line with one quick movement,” 


and again and again draw with one quick shove a line intended to be. “ «» 


four inches long. You keep your eyes closed throughout. Day after day 
you do this until you have drawn 3,000 lines, no one of which you have 
ever seen. 


If one were persevering enough to do an experiment of this 
kind, he would be testing the effects of dogged drill without the 
interference of other factors which can accompany repetition and 
he would be conducting the test in just about as ideal a fashion as 
any experimenter could hope to get. Thorndike has made this ex- 
periment, with the results shown in the table on page 232. 

On the first day, the longest line made was 5.7 inches, the 
shortest 4.1; most of them were 4.9. In the whole experiment, the 
shortest was 3.7 and the longest 6.2 inches. The interval which 
contains the median is indicated in italics. If a broken line were 
drawn across the table to connect these italicized numerals (in effect 
this is what we do when we draw a learning curve), there is not 
the remotest resemblance to a learning curve in the resultant frend, 
The 3,000 repetitions caused no learning at all. 


4), FREQUENCY AND RECENCY 


The ineffectiveness of practice alone in explaining the learning 
process has been shown in still another way by means of an instru- 
ment called a mental maze.* When the principle upon which this 
maze is constructed is once revealed, the problem is so very simple 
that the progress of learning cannot be observed. But when a person 
is thrown on his own resources and has to discover for himself the 
correct way through the maze, the problem appears to be very com- 
plicated and, as in the problems of daily life, there is a good deal of 
stumbling, hesitation, groping and guessing on the subject’s part. 
The directions which the subject reads from the typewritten copy 
are shown on page 233. At the bottom of that page is the diagram 


8 Joseph Peterson, “Learning When Frequency and Recency Factors Are 
Negative,” Journal of Experimental Psychology, 1922, 5, 270-300. 
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DisTRIBUTION OF RESPONSES 
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INSTRUCTIONS TO THE SUBJECT 


A maze, you know, is a winding way to some goal, but it has 
many blind alleys which will lead you to error if you enter them. I have 
drawn a maze which I will show you when you have completed this 
experiment. Wherever there is a choice of two alleys, each pathway is 
designated by a letter. No two parts are lettered the same. I call out two 
letters at a time, and you are to choose one of them; then I call out two 
more; and so on, till you get to the goal. Whether the right letter comes 
first or second in the pair called out is determined wholly by a chance- 
order schedule, arranged by flipping a coin; hence you need not attend 
to which letter comes first. In fact, if you try to choose according to 
some predetermined plan or order, or try to make the letters you choose 
spell words, you will never learn the way to the goal. The problem is 
to see with how few errors you can get to the goal, and how soon you 
can learn to make no errors at all. You are through the experiment 
when you get to the goal the third successive time without any error. 
You will be told each time when the goal is reached, and also the num- 
ber of errors made in reaching it. Remember, accent and order of call- 
ing out the letters have no significance. Don’t attend to them. Keep in 
mind also that where we go in the maze depends on your own choices. 

Norte:—Please do not inform anyone else about the nature of this 
experiment. All subjects must be ignorant of it when they begin. 
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which reveals the problem. Without it most subjects are lost during 
most of the time the learning is going on. 


Method—While the subject is reading, the experimenter ar- 
ranges a screen which serves to keep the subject from getting any 
cue from the experimenter’s facial expression as to whether he is 
right or wrong. It is the experimenter’s responsibility to control his 
voice carefully in presenting the letters so that there can be no cue 
from differences in the emphasis with which either of the letters is 
spoken. The experimenter then says N-V. If the subject says N, he 
has thereby lead himself into a figurative blind alley and according 
to the plan he has to go back to the beginning again; hence the 
experimenter says N-V again. Meanwhile he has recorded what 
the subject said. If in response to the second N-V, the subject 
chooses V, then the experimenter passes on to the next combination, 
I-L, If the subject chooses J, the next combination is read, but if he 
chooses L, then the experimenter says N-V. The chances that the 
subject will say either N or V are equal, so that out of a large 
number, we would expect half of the subjects to say V, but the 
chance of his getting J correctly by guessing is only one in four, 
and the probability that he will be able to go through all the com- 
binations correctly by mere guessing is only one in 1,024. 

Without any accurate record of results, one would jump to the 
_ conclusion that a person learned a task like this because, on the 
whole, he made the correct responses more frequently than he made 
an error. But an accurate record shows many puzzling changes in 
behavior that are entirely inexplicable in terms of either how many 
times a given choice was made in the past or how recently it had 
been made. 

That performance of a typical subject is shown on page 235. 
This table is to be read as follows: The first nine times N-V was 
presented the subject chose N. For the next four times he chose V, 
as indicated by the x, but each time that J-L was presented, L, the 
blind alley, was chosen. By the time the fiftieth error was made only 
twenty-five correct responses had been made and the subject had 
never been further than halfway through the maze. In all, one 
hundred and twenty errors were made. 
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The frequency and recency theories of learning fail to explain 
why, once having made nine responses of N, the subject finally, the 
tenth time, said V. Or after having chosen L seven times, he shifts 
to I. On the other hand, these factors do explain why the subject 
reacted as he did in the choices 2 through g and for other limited 
parts of the experiment. 

Thus we would conclude that the frequency and the recency of 
an act do have some limited explanatory significance, but their pre- 
cise relation to other factors, such as knowledge of results and con- 
sequences of the act, is not at all understood at present. Since this 
whole field is highly controversial among professional psychologists, 
any positive statement regarding the efficacy of any one factor is 
entirely out of line with the objectives of this book. We simply do 
not know in any precise way how the various factors that are known 
to have some effect on learning are interrelated. 


Schoolroom drill—About the only method of studying that 
most college students know is to read their material over and over 
again. Somehow many repetitions are supposed to result in learn- 
ing. Any more adequate methods of studying are apparently never 
taught in the public schools. Indeed, the teachers may not be aware 
that drill in itself is not productive of learning. Evidence of their 
belief in the efficacy of drill is observed when they assign a mis- 
spelled word to be written fifty or one hundred times. Multipli- 
cation tables, theorems, and methods of computation, as well as 
more specialized training in typewriting and shorthand and_ music, 
all make their painful bows to “practice makes perfect.” 


4. PRACTICE IN ERROR 


Dunlap has pointed out * that there are three logical possibilities 
in connection with the relations between practice and learning, of 
which “practice makes perfect” is only one. As he states them, 
practice may facilitate learning (this is the most common notion, 


4Knight Dunlap, “A Revision of the Fundamental Law of Habit Forma- 
tion,” Science, 1928, 67, 360-62. 
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but we have been demonstrating its falsity); practice may have no 


effect on learning at all; practice may inhibit learning. The first 


and most common of dibs statements he calls the alpha hypothesis, 
the second the beta, and the third the gamma. The most useful 
thing about an array of hypotheses of this kind is that they cause 
one to plan-experiments to test them that would never have even 
been thought of in the absence of the hypothesis, 

Dunlap’s beta hypothesis has, for instance, resulted in several 
experiments in which the subjects practice their errors instead of 
practicing the correct ways of doing things. 

If practice in itself has no effect on learning, its main function 
must be that of allowing other causal factors an opportunity to 
operate. Patently, one does have to practice, even if it should turn 
out that actually the mere repetition of an act does not account for 
what and how much is learned. One could never learn to operate: 
a typewriter without actually manipulating a keyboard. But the 
point of the beta hypothesis is that, if practice allows favorable 
factors to function, it also allows an equal, or more than equal, op- 
portunity for factors unfavorable to a certain performance to operate, 
whatever they might turn out to be. 

In one experiment to test this hypothesis * forty night school 
students who studied shorthand acted as subjects. Dictation was 
given to them which contained an unusual number of words fre- 
quently misspelled. From their papers, which contained no erasures 
or corrections of any kind, a study of errors was made. If any error 
in spelling was found four times, and if the student could spell it 
correctly orally, the error was classed as a constant automatic error 
in typing. There were two students who made eight such errors 
apiece, and nine more who made four each. These words were 
then divided into two equal groups. Group one was to be practiced 
in error and group two practiced correctly. The student’s attention 
was called to the fact that he was making automatic errors and 
he was instructed to write the words of group one incorrectly, Le., 
as he had been making the error. These instructions were uniformly 
considered unusual, funny, mysterious. The practice in error was 


5J. Q. Holsopple and V. A. Vanouse, ‘‘A Note on the Beta Hypothesis of 
Learning,” School and Soctety, 1929, 29, 15-6. 
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supervised to assure that the students would, as directed, type eight 
full lines of each error. The words of the other group were assigned 
for the same amount of ordinary drill, i.e., typed correctly. 

In an examination of the subsequently typed papers not a single 
one of the eleven students made an error in the words which were 
practiced in error while all except one continued to make the errors 
which were supposed to have been drilled out of them by practicing 
the correct responses. 


) « BELONGING 


Thorndike ® is responsible for still another experiment which 
demonstrates on the one hand the inadequacy of mere repetition 


and on the other the positive adequacy of what he calls “the prinze~—= 


ciple of belonging.” 

The list of sentences shown on page 239 was read to a group 
of students ten times. After the tenth reading, they were asked to 
answer the questions shown at the bottom of the page. It is clear 
that “Edward” follows “sadly” just as often as “Davis” -follows 
“Edward,” but because these presentations are sentences there is a 
closer meaningful connection between “Edward Davis” than there 
is between “sadly Edward.” The average per cent correct from 
the end of one sentence to the beginning of the next was about 3.0; 
while from the first to the second word in the same sentence, it was 
21.5. For the seventh question in the list, 81 per cent of the replies 
were correct. 

If mere repetition were effective, all sequences } that occur an 
equal number of times should be remembered equally well. They 
are not. But what Thorndike apparently fails to see is that “belong- 
ingness” itself needs to be explained. How do things come to be- 
long together? A verb which in English “belongs” in the fore part 
of a sentence close to its subject, in German “belongs” at the end of 
the sentence separated from its subject by all manner of phrases 
and clauses. An adjective which “belongs” in a certain relation to 


6 Edward L. Thorndike, Human Learning, Chap. 2. 


OF GENERAL PSYCHOLOGY 


THE SENTENCES READ AND THE QUESTIONS ASKED 


Alfred Dukes and his sister worked sadly. 

Edward Davis and his brother argued rarely. 
Francis Bragg and his cousin played hard. 

Barney Croft and his father watched earnestly. 
Lincoln Blake and his uncle listened gladly. 
Jackson Craig and his son struggled often. 
Charlotte Dean and her friend studied easily. 
Mary Borah and her companion complained dully. 
Norman Foster and his mother bought much. 
Alice Hanson and her teacher came yesterday. 


i 
. What word came next after Lincoln? 
. What word came next after gladly? 

. What word came next after dully? 

. What word came next after Mary? 


CONT AVIA WN 


What word came next after rarely? 


What word came next after earnestly? 


. What word came next after Norman Foster and his mother? 
. What word came next after and his son struggled often? 


239 
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the noun it modifies in French, “belongs” in a reverse location in 
English. And a question mark which “belongs” at the end of our 
sentences “belongs” at the beginning in Spanish. This belonging 
can only result from the formative factors of experience, whatever 
they might turn out to be, before the experiment in question is 
started. Belonging itself is derived, but once derived, it is an effec- 
tive factor, as Thorndike’s experiment shows.’ 


6. MOTIVATION AND LEARNING 


The connection between the problems of motivation and learn- 
ing can best be perceived by recalling the experimental situations in 
which motivation is studied in animals. We have shown how 
Warden and others (page 97) put an obstruction between a hun- 
gry rat and a dish of food. This arrangement permitted them to 
study the drive or “energy” with which an animal went about ob- 
taining the food. The process of crossing a charged grill was very 
simple. In the maze experiments with animals there is also an ob- 
struction interposed between the hungry animal and the food box. 
But this obstruction is of an entirely different nature from the 
electrically charged grill. It is a long, and in some instances a com- 
plicated, pathway which, to be mastered effectively, does not require 
so much brute force as it demands cleverness on the part of the 
animals. 

So long as the maze remains constant and the degree of hunger 
or the amount and kind of reward is varied in different experi- 
ments, the maze technique can be used to measure the strength of 
different drive conditions (page 102). But the fundamental assump- 
tion in these experiments is that the cleverness—or, more techni- 
cally, the maze-learning ability—of the different groups of animals 
* Gestalt psychologists have denied that belonging must itself be learned. 
They have pointed out instances in which it appears that belonging is the 
“natural outcome” of situational relations quite independent of learning. We 
cannot enter here into an extended analysis of this controversial issue. There 
has been no experimental contribution to answer the question. See Wolfgang 
Kohler, Gestalt Psychology, Liveright Publishing Corp., New York, 1929, 
especially pages 352-59. 


OF GENERAL PSYCHOLOGY 241 


is the same. The assumption is probably warranted because large 
enough groups are used to iron out individual differences. 

There is another possibility. If we are interested in the effect of 
alleys of different length or of turns in different directions or maze 
floors of different composition, these things can be varied and the 
motivating conditions kept constant. Then we are studying learn- 
ing.® | 
Kuo’s® apparatus allowed his animals to get to food by four 
alternative routes. These routes all led directly to food, one of them 
having an electric grill in the floor. As far as this one alley was con- 
cerned, the situation duplicated Warden’s (cf. page 97), but the 
other three alleys present possibilities of choosing that Warden’s 
setup did not possess. One of these three was arranged so that the 
animal was confined for a short time if he chose it. Another alley 
led to a long pathway with several turns in it before food was avail- 
able; the last led directly to the food. In actual practice the com- 
partments were changed around as to position so that the easily 
learned position habits would not be confused with the effect of the 
different kinds of alleys. 

We will not go into detail in examining the behavior of the 
thirteen rats Kuo studied, although their responses are interesting. 
It is sufficient for our purpose to observe that on the whole the elec- 
tric shock compartment was eliminated first, the confinement com- 
partment second, and then the long path. The short path compart- 
ment for most rats was the one eventually used exclusively. This 
result shows that the consequences of an act are powerful determin- 
ers of whether or not it will be repeated. A shock causes an actual 
withdrawal from the point where food is. As a consequence be- 
havior for a time is variable and some other method of solution is 
tried. The confinement causes an interruption in the goal-directed 
activity and the consequent variability in performance is the same. 
8 There is still another possibility. When the maze is constant and when the 
motivating conditions are constant, some animals still learn more quickly 
than others. We have already discussed an experiment of this kind. 

9 Zing Yang Kuo, “The Nature of Unsuccessful Acts and Their Order of 


Elimination in Animal Learning,” Journal of Comparative Psychology, 1922, 
2, 1-27. 
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Least interference with motivated activity comes about as a result 
of the latter two paths. They survive the elimination process. We 
can infer from this that any condition which intercepts or deflects 
the activity of a goal-directed animal will finally be eliminated in 
favor of an alternative possibility in which the consummatory act 
can take place more promptly or more completely. 

Human subjects have been shocked for taking the right path- 
way in ordinary finger mazes and some modifications of them. The 
promptness of their learning has been compared with a shock ad- 
ministered for going into the blind alleys. Under these conditions 
it sometimes happens that the correct path for which the subject is 
shocked—punished, if you will—is learned more promptly than the 
reverse condition, where he is punished for making the errors. The 
interpretation of these experiments is still being argued, some hold- 
ing that they show that punishment cannot explain why errors are 
eliminated. But there is little agreement on this point; a final inter- 
pretation will have to wait for more experimental evidence. 


7. GUIDANCE 


If a typical subject who is trying to learn the mental maze is 
told, “Now here is a difficult problem. I am going to help you by 
telling you that the correct answer to the first combination that you 
will hear is V, not N,” we might expect that more than half the 
total number of errors would be eliminated. Whether this reduction 
would actually result from instructions of this kind in this problem 
we have no way of knowing in the absence of an actual demonstra- 
tion of its verity. But one frequently hears a teacher say, “Now you 
take my word that such-and-such is so. Then try to find out the 
answer to this, and this, and this on your own.” The usual teaching 
techniques involve guidance and direction and limits as to the final 
outcome of a problem, particularly in the earlier stages of solution. 
After that wise teachers gradually withdraw their directional influ- 


ence while foolish ones solve problems completely for their pupils// 


and, as a consequence, sag a group of intellectually ineffectual 
dependents. 
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Carr and his students *° have tried to find out whether a sub- 
ject, either animal or human, can master a problem more quickly 
when his reactions to that problem are guided and directed than he 
can when he is compelled to solve the problem on his own initia- 
tive. The guidance that they used was mechanical in some instances, 
i.e., a maze, for example, had all of the blind alleys plugged so that 
no errors could be made in certain guided trials. In other cases the 
guidance was manual, in which case a person who knew the way 
through a maze actually led a person who didn’t know by the hand. 
This technique may have been suggested by the etymology of edu- 
cate, which comes from the Latin educare, “to lead out of.” In still 
other cases the guidance consisted merely of information about 


errors, a function fulfilled by the professional teacher who marks 


errors on papers. In still other cases the guidance was in the form 
of verbal directions, a technique frequently used as a practical time- 
saving device in laboratory courses. 

In all of the experiments which Carr reports, whether made 
with rats or human beings, the device used to measure the effective- 
ness of the learning was related to this timesaving feature of teach- 
ing. If a group of subjects required, on the average, thirty trials to 
learn a maze, and another group, after five guided trials, had to 
have twenty more to reach the same criterion of mastery, then it is 
clear that five guided trials are equal to ten unguided ones. Each 
guided trial is equal in learning effectiveness to twa_unguided ones. 
On the other hand, it might turn out that after five guided runs, an 
additional twenty-five trials are required to meet the criterion. In 
that case since the total is thirty, there has been no advantage at all 
for the guided trials. Each guided run is equal to one unguided. 

There is also the possibility that a group of subjects might be 
somewhat worse off after having had guidance. This would be true 
if they required more trials to learn than a comparison group which 
had not been guided. 

Table A shows results of this kind for several different experi- 
ments with human subjects on mazes. The table is to be read as 
follows: When 2 guided trials are numbers 1 and 2, each guided 


10 Harvey Carr, “Teaching and Learning,” Journal of Genetic Psychology, 
1930, 37, 189-219. This is a summary of several experimental studies. 
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run is equivalent to 3.7 unguided. When trials 1 and 2 are undi- 


rected and 3 and 4 are guided, then each unguided trial is equal to 
—3.0 directed trials. The minus sign indicates that more trials were 
required by the guided group. 

Note that guidance is never detrimental when instituted late 
in the practice, but neither is it very effective. On the other hand, it 
may be positively detrimental, as shown by the minus sign, tf insti- 
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tuted early in the practice. This statement is truer for the longer pe- 
riods of guidance than it is for the shorter. 

In another set of experiments the alleys in the mazes were not 
blocked, but a person who knew the maze pattern manually di- 
rected the subject. The results for this kind of guidance are shown 
in Table B. 

Manual guidance was never detrimental, but in all those cases 
where the numbers in the table are less than one, guided trials are 
not as effective as the unguided. The larger the numbers, the more 
effective guidance is. These large numbers occur first, where the 
amount of guidance is small, and second, where guidance comes 
early, but not at the very beginning of the learning process. 


Summary—On the basis of far more data than’ we have given 
here, Carr concludes, 


For the most part, the efficacy of the tuition tended to decrease with 
the amount given and the later in the learning stage in which it was 
instituted. The most effective results are secured generally by giving a 
small amount of tuition relatively early in the process. Detrimental re- 
sults were generally secured when too much tuition was given or when 
it was inserted at an inopportune time. 


8. A PRACTICAL APPLICATION 


If you read anything over twenty times you will not learn it by 
heart so easily as if you were to read it only ten, trying to repeat it be- 
tween whiles, and when memory failed looking at the book. 


Gates’s experiment was designed to answer the extremely prac- 
tical question, “What are the relative values of learning by reading 
as compared to learning by recitation in the case of school children 
working under school conditions and with the ordinary schoolroom 
methods of attack?” 

To satisfy the practical nature of his problem, Gates *? secured 
his subjects from a grammar school in Oakland, California. All the 
11 Francis Bacon, Novum Organum, 1620, Trans. James Spedding, 1863, 229; 
cited by Gates, op. cit. 


12 Arthur I. Gates, “Recitation as a Factor in Memorizing,” Archives of Psy- 
chology, 1917, No. 40. 
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SAMPLE OF MaTErIAL UsED IN GraDEs 5, 6, 7, AND 8 


James Church, born in Michigan, February 15, 1869. Studied in Munich, and Jater 
studied forestry and agriculture. Director of Mt. Rose Weather Observatory in 
1906. Studied evaporation of snow, water content, and frost. 

John Clark, born-in Indiana, June 4, 1867. Studied surgery and became a doctor in 
Philadelphia. Taught at Johns Hopkins. Has visited Italy and Russia. Has a 
brother in Vancouver. 

Morton Clover, born in Ohio, April 25, 1875. Studied chemistry at Michigan. 
Worked in Manila for eight years. Wrote articles on the content of dogwood, 
of sugar, and acids. Now lives in Detroit. 

Clarence Cory, born in Indiana, September 4, 1872. Studied in Purdue and Cornell 
universities. Now lives in Berkeley. Is Professor of Engineering and Dean of 
Mechanics. Since 1901 has been Consulting Engineer of San Francisco. Is a 
member of the British Institute. 

George Curtis, born in Massachusetts, July 10, 1872. Studied geography at Harvard. 
Won gold medals at Paris in 1900. Member of Boston Scientific Society. Went 
on the Dixie Expedition in 1902. 


The eighth grade used five biographies; the fifth and sixth used four. There 
were six texts of equal difficulty in all. 


SAMPLE OF Marertat Usep 1n GraDES 3 AND 4 


Harry is fourteen years old. His father is a farmer. Around the farm are red stones, 
blackberry bushes, red clay, green clover, and small trees. Harry is in the eighth 
grade and is tall and slender. He likes dancing and singing. 

James was born in June, 1905. He is going to be a carpenter. He can make a chair, 
a stool, a box, a gate, and a window. His mother has white hair and wears a 
black dress. His father is fifty-five years old. 

Harold was born in New York. He came to California when six years old. He is 
now fifteen years old and has a gun, a bicycle, a kite, a pair of skates, and a 
baseball suit. He is going to be a lawyer and live in Seattle. 

Fred was born in March, 1898. He lives on 31st and Parker streets. He goes to 
business college. He is tall, has black hair and blue eyes, wears a gray suit and 
brown necktie. His home is made of brick and granite. 


The fourth grade used four biographies; the third grade used three. In all 


there were six texts of equal difficulty. 
fo 
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grades from the first through the eighth, comprising somewhat 
more than three hundred individuals, took part in various parts of 
the study. 

Some preliminary experiments indicated that material similar 
to the sample shown on page 246 could be used and at the same 
time was nearly enough like the kind of things that children have 
to do in the classroom to form a reasonable task. 

It was planned to provide for six different combinations of 
reading and recitation: 


I 2 3 4 5 6 
Per cent of time reading......... TOO S001 "O00 F 40° 49 20) 1 6 
Berecnt Of time reciting........ GO Aare AOL BS GO Y Bon i Oe 


It is perfectly obvious that if a single group of subjects using a 
single text used method 1 and was compared with a different group 
of subjects using method 2, there would be no assurance that what- 
ever differences were found would be due to a difference in the 
groups. The problem of equalizing the groups and the materials, 
the time of day and the amount of previous practice was solved ac- 
cording to the following plan: At 9:00 a.m. of the first day, a group 
was given its first sitting under method 1, using text 1. A second 
group then studied the same text according to method 2; then 
group 3 worked according to method 3. The complete details of the 
plan are shown in the table on page 248. The personnel of each 
group—seven or eight individuals—remained constant for the dura- 
tion of the experiment. 


Method of studying.—A single squad was seated at the table in 
the experimental room, a copy of the material was passed out face 
downward before each pupil, and the following instructions were 
given: i 


On each of these cards is a biography (show a sample). Now the 
object of the test today is to see how many of these things you can learn 
in a certain short time. 

We will proceed like this. I will give you two signals to start. At 
“Ready” you take the card at the corner like this and at “Go” you turn 
the card over and begin to study. 

Now you are going to study for a while in one way and then later 
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PLAN OF THE EXPERIMENT 


Day)r) | Day 2 | Day 3. | Day 4-} Day 5 | Days TOTAL 
Method 1 Group 1 | Group 2 | Group 3 | Group 4 | Group 5 | Group 6 | All groups 
Trial 1| Trial 2| Trial 3] Trial 4 | Trial 5} Trial 6} All trials 
Hour A} Hour F| Hour E} Hour D]| Hour C{ Hour B} All hours 
Text, 1] Text')\2 | Text 3 [Text 4 | Text’) ¢\) Text (6) Agee 


Method 2 Group 2 | Group 3 | Group 4 | Group 5 | Group 6 | Group 1 | All groups 
Trial 1} Trial 2| Trial 3) Trial 4) Trial 5 | Trial 6 All trials 
Hour B| Hour A} Hour F{| Hour E| Hour D| Hour C} All hours 
Text!) 1 | Text’ 2) Text 3 |) Texe’’'4 | Text’ 5 ) Text 764 ae 


Method 3 Group 3 | Group 4 | Group 5 | Group 6 | Group 1 | Group 2 | All groups 
Trial 1| Trial 2| Trial 3) Trial 4} Trial 5 | Trial 6) All trials 
Hour C} Hour B| Hour A| Hour F{] Hour E} Hour D| All hours 
Text) 1 | Text 2) Text 3) Text 4 | Text 5) Text; Gy Auge 


Method 4 Group 4 | Group 5 | Group 6 | Group 1 | Group 2 | Group 3 | All groups 
Trial,\1'| Trial 2 | Trial 3 | Trial 4) Trial 5 | Trial) 6) Ale cede 
Hour D| Hour C]}] Hour B} Hour A| Hour F| Hour E| All hours 
Text) .a;) Text... 2|Texe. 3) Text ‘4) Text, 6) ext 6 Vales 


Method 5 Group 5 | Group 6 | Group 1 | Group 2 | Group 3 | Group 4 } All groups 
Trial 1} Trial 2| Trial 3] Trial 4} Trial 5| Trial 6] All trials 
Hour E| Hour D} Hour C} Hour B| Hour A} Hour F} All hours 
Text (ia) Text) 2) Text: 3|-Texe) 4] Texts) Text Geena 


Method 6 Group 6} Group 1 | Group 2 | Group 3 | Group 4 | Group 5 | All groups 
Trial. 2 | Trial).2| Trial .3 | Trial) 4} Trial. 5 | trial 6 aaa 
Hour F} Hour E| Hour D} Hour C} Hour B} Hour A} All hours 
Text: \\r | Text, .2| Text » 3) Texe:,4 | Texe:,5 | Texty (64 aie tees 
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you are going to study in a very different way. To begin with you are 
to study by reading this material over and over from beginning to end 
[illustrate]. Remember you are to read only. You should never look 
away from the paper; never close your eyes to see if you can say the 
words; in fact never say a single word unless you are actually looking 
at it, actually reading it. Remember you are to read through from the 
first to the last every time. 

After you have read the material through and through in this way 
for a while, I am going to give you a signal “Recite.’ When I say 
“Recite” you are to hold your paper in front of you so that when you 
are looking straight ahead, you look over the top of it and you can see 
it by glancing downward a little like this. Now you are to try to say to 
yourselves as much of the material as you can without looking at the 
card. When you cannot remember the next word look down at your 
card and then go on saying as many of them as possible without look- 
ing. Glance at the card again whenever you cannot remember. Go 
through the list from the first word to the last in this way and continue 
until the word “Time” is given. Remember you are not to look at the 
words unless you absolutely have to. 

When the learning period is over I am going to ask you to write 
as much of this material as you can. 


Method of scoring. —The sense material was scored by dividing 
the original texts into details, ideas, or facts that were mentioned, to 
serve as a guide. One credit was given for the correct reproduction 
of each of these “details” when they fell under the proper name. 
When a detail, such as a birthplace, was correctly reproduced but 


_ applied to the wrong person, one-half a unit was given. In some 


cases the credits of one-half or three-fourths were given to details 
or facts partly correct, depending upon the judgment of the reader. 

Part of the sense material was scored by one individual and 
part by another, neither of whom was acquainted with the experi- 
ments in general. To test the reliability of the judgments, forty 
papers were scored independently by each. Variations of small mag- 
nitude but greater than for the nonsense material were found, but 
these were due to variable errors that compensated each other in the 
long run, producing on an average of forty scores of very slight 
differences. 
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Results—The results for the eighth grade and the third grade 
are shown here and are typical of the results from all the grades 
and from a few adults who also served as subjects. 


I 2 3 4 a 6 
Crader6. cain: 20.8 22.4 24.8 25.0 25.3 23.8 
Relative score .... 87.8 94.6 105.0 105.5 106.8 100.0 
Grade 2 ec dae 8.7 10.3 11.2 14.2 13.1 12.7 


Relative score .... 74.8 89.3 06.5.0) F270: >) aaa 104.4 


The relative score was computed by taking the average raw 
score of all methods and all grades as 100. In proportion as the in- 
dividual methods are above or below this average, they either 
exceed or fall short of 100. 


We may conclude: 

(1) The best results are obtained by introducing recitation 
after having devoted about 40 per cent of the time to reading. 

(2) Introducing recitations too early or too late leads to poorer 
performance. 

(3) The best method is from 17 to 47 per cent better than 
straight reading for the various groups. 

(4) Reading alone without recitation always gives the poorest 
performance. 

(5) The lower grades benefit most from recitation. 


Practical application—Many students know no better method 
of studying than to read over and over again the material they are 
trying to study. According to the results of this experiment, this is 
the worst possible method to use. Frequent reviews, thinking the 
matter over by oneself, writing briefs of the main points, conversa- 
tion with other students, and the like, are valuable because they 
throw into relief the portions that are hazy, inexact, and confused 
and because they fix more clearly in mind the material that is 
rehearsed. 

Various opinions have been expressed with regard to methods 
of taking notes during lectures. Doubtless the method must be 
varied somewhat to suit the material that is presented, but the 
findings in the present study suggest a method which, although 
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seldom employed, should bring good results, Instead of making 
oneself a mechanism for transferring spoken words to paper with 
but little heed to their meaning, the student could devote his at- 
tention to a thorough understanding of the material presented, 
selecting the important points, organizing them into a systematic 
whole as the lecture progresses, and, for the most part, delaying 
until a later hour the writing of the notes. Later in the day or eve- 
ning, the lecture could be rehearsed and an outline written down 
for future reference. While some disadvantages or, more likely, 
inconveniences of such a method may appear, certain advantages 
of an important nature are obvious. First of all, the student may 
develop better habits of attention during the lecture. He forces 
himself to pick out the essentials, to grasp the relations of ideas 
and to unify and to organize the material presented. 


Summary of the ehapter—Modification of behavior is secured 
more promptly—other conditions remaining constant—when the 
learners are aware of their progress. As our second section showed, 
no learning results when the subject is kept completely in the dark. 
Sheer practice is not effective in bringing learning about. Neither 
the frequency with which a response has been made nor its recency 
will explain all the specific choices that subjects make in a mental 
maze. Our fourth experiment showed that if the errors rather than 
the correct responses are practiced, modification is more permanent 
in correcting certain kinds of errors in typing. Practice is important 
in that it allows other factors that are causal to operate. One of these 
factors has been called belonging; another is knowledge of results; 
another is the consequence an act has. 

Teaching involves an active attempt on the part of another 
person to modify the course of learning. One can generalize that 
guidance should come early in the learning process and that there 
should be only small amounts of it for the most positive facilitating 

_ effect. Making errors is not to be avoided for from errors some of 
the most instructive experiences come. The last experiment demon- 
strates that learning is an active process. One must participate; he 
cannot learn effectively when he passively reads material over and 
over. 
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In the problem of learning we are not interested alone in the © 

acquisition of an act, but we also have some concern about how 

permanent the modification is. Our next chapter discusses some of 

the considerations that have to be taken into account when we say 

a person has or has not remembered what he has learned. 
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REMEMBERING 


()* of the simplest questions that one can ask a person is, 


“How much of some poem, some course, some mathemati- 
cal operation, or some remote childhood experience do you 
remember?” Nevertheless these simple questions have no simple 
answers. How much of a given experience is retained depends, 
among other things, upon the way in which retention is to be meas- 
ured. If one requires a perfect reproduction immediately, with no 
aids of any kind and with no stumbling around, it is perfectly clear 
that a high standard is being set; the amount of forgetting a person 
does, measured in this way, would far exceed the amount he 
retains. 
On the other hand, if a person is required to select only the 


items he has learned from those that he has not experienced before, 


the task becomes simpler and the amount that he could be said to 
have retained would be more. 


1. RELATIVITY OF REMEMBERING 


The exact relationship between five different methods of meas- 
uring retention has been studied by C. W. Luh,* who, at the time 
he made these experiments, was a graduate student at the Univer- 
sity of Chicago. 

Method.—In order to make experiments like this it is necessary 
to use large amounts of material of equal difficulty. If the memory 
for a task has been tested twenty minutes after it has first been 
1¢. W. Luh, “The Conditions of Retention,” Psychological Monographs, 


1922, 31, No. 142, 87. 
253 
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learned, then that task cannot be used again when the experimenter 
wants to compare how much is remembered at one hour with the 
twenty-minute period. Another equally difficult task must be used, 
not the same one. If five different ways of measuring retention are 
to be compared, as in this experiment, then it would appear that 
five times as much material must be on hand as would be required 
for a single measurement. In this experiment there were five periods 
of delay after the original learning, twenty minutes, one hour, four 
hours, twenty-four hours and forty-eight hours. This would mean 
twenty-five tasks of equal difficulty. As will be explained later, Luh 
cleverly cut this number down to ten by combining the various 
retention measures. But even ten different and equally difficult tasks 
are not easy to provide. 

The nearest approximation to this ideal is to be found in non- 
sense syllables. A series of twelve syllables was learned for each task. 
The syllables were presented one every two seconds by means of an 
automatic device. All series were learned to a criterion of one per- 
fect reproduction at one sitting. Then the experiment proper started. 

Twenty minutes after the learning, the subject was again seated 
in front of the exposure apparatus. 

(1) He was required to anticipate each exposure of the twelve 
syllables. Since the rate of exposure was one every two seconds, he 
had two seconds in which to recall and spell each syllable. The 
number of times he was correct was recorded. Later the per cent of 
twelve was determined. The same procedure with a change in lists 
was repeated twenty-eight times with eight different subjects, the 
average per cent retained turning out to be about 63, as shown in 
Figure 48. 

(2) The drum was started again and continued to run until 
the subjects could again anticipate correctly every syllable. Of 
course, fewer repetitions were required to relearn than to learn, so 
a comparison of the number of trials for relearning with the num- 
ber for original learning always shows some retention. In this ex- 
periment nine different subjects gave on the average about 75 per 
cent retention after twenty minutes. For the other time intervals the 
results closely approximate the curve labeled “Relearning.” 

The possibilities from this list of syllables were then exhausted 
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so that it had to be discarded. All the subjects then learned another 
list. This list gave three measures of retention: 

(1) The subject was given a piece of paper with twelve lines 
on it and instructed to write the syllables that he had learned 
twenty minutes previously. On the average this gave 88 per cent 
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Fic. 48.—Percentage retained measured in five different ways. 


retention. For the other intervals the results follow the curve labeled 
“Written Reproduction.” 

(2) Immediately following the subject’s attempt at written re- 
production, he was given a list of twenty-four syllables and required 
to check the twelve he had learned. There was a time limit of 
ninety seconds on this task. It revealed on the average a retention 
of about 98 per cent after the twenty-minute interval, and it con- 
sistently gave the highest retention over the whole range of delays, 
as is shown by its topmost position. 

(3) Finally the subject was furnished with the twelve syllables 
he had learned and required to reconstruct the order of the original 
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presentation. This reconstruction method resulted in about 92 per 
cent accuracy at first. It was second place of all the methods for the 
first twenty-four hours, after which time it took third position. 

If one asks what per cent of a list of nonsense syllables is re- 
tained four hours after learning, the answer depends on the method 
used to measure retention. It can be read from the graph. The same 
methods of measuring, however, give different results after forty- 
eight hours. The only generalization that can be made is that the 
anticipation method invariably shows the least retention; the recog- 
nition method, the most. The order of the other methods depends 
on how soon after the learning retention is tested. These results 
may not be true for other kinds of material or for other criteria of 
mastery. Obviously this is not a simple question. 


2. PRACTICAL APPLICATION 


Advertisers want to know whether newspaper and magazine 
advertising is more effective than radio. It is now becoming an old 
story to us that the answer to this kind of question, too, is not a 
simple one. 

There are numerous nonpsychological considerations that 


would determine a choice of advertising medium in any special 


case. But there is also involved in the final consideration the psy- 
chological question: Is material which is presented orally retained 
better than the same material presented visually? Although this 
statement narrows the problem to workable proportions, it is still 
complicated by the consideration that whatever method of presenta- 
tion proves to be better when retention is measured in one way 
may not prove to be better when retention is measured in another 
way. 

Method—Stanton® has investigated this problem, using ficti- 
tious advertising copy for the material. The same copy was pre- 
sented on the printed page and delivered over a radio loud-speaker. 


There was no music or dialogue in the auditory presentation and 


? Frank N. Stanton, “Memory for Advertising Copy Presented Visually vs. 
Orally,” Journal of Applied Psychology, 1934, 18, 45-64. 
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no illustrations or display type in the visual copy. Every effort was 
made to eliminate all variables except the two avenues of presenta- 
tion. To this end no attention-getting devices for either auditory or 
visual methods could be used. 


Controls—There were two groups of eight advertisements 
each. With one group of subjects, one set of advertisements (copy 
X) was presented visually and the other set (copy Y) presented by 
means of the loud-speaker. For another group of subjects this 
procedure was reversed. This procedure controls any inherent difh- 
culty in retaining either copy. Another control consisted in making 
- one ad in each set appeal especially to men and another especially 
attractive to women. The remaining six commodities were designed 
to appeal equally to the two sexes. 

The fictitious trade names selected for the sixteen commodities 
in the two lists were two-syllable names chosen on the basis of a 
preliminary study with visual and auditory presentation. Confusing 
final consonants such as s and f were distributed equally in the 
two lists. No two names ended with the same syllable or syllables 
that sounded alike. The same precaution was maintained for the 
first syllable of each word. The two lists were balanced for similar 
products wherever necessary, ¢.g., gasoline vs. oil, tea vs. coffee. The 
- two lists of trade names and their products are printed below. 


X SERIES Y SERIES 
Lorenz Powder Barlow Cigarettes 
Harvey Toothpaste Parker Coffee 
Bryan Gasoline Crawford Bread 
Warren Candy Stewart Oil 
Kenwood Soap Robbins Shaving Cream 
Douglas Cigars Andrews Ginger Ale 
Curtis Ink Browning Hosiery 
Randolph Tea Wagner Mouthwash 


A further attempt was made in the preliminary series to insure 
equal trade-name-commodity associations. A group of forty subjects, 
similar to those used in the experiment proper, participated. The 
experimenter read a list of fictitious trade names to the group, in- 
structing its members to write the name of any product they could 
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associate with the trade name. After collecting those responses, the 
experimenter repeated the fictitious trade names and with each one 
gave a product which he had arbitrarily selected to go with it. To 
all subjects this presentation was made orally. A portion of them 
received typed copies of the fictitious trade-name commodity lists 
which they read as the experimenter presented the list verbally. 
Immediate recall and aided recall tests were given. After an analysis 
of both sets of responses, those trade names for which there existed 
any consistent product associations other than the fictitious ones of 
the experiment were eliminated. Likewise cases where the fictitious 
trade-name-commodity associations ran extremely high or low with 
the experimental group were eliminated. The effort was to select 
material for which there was no naturally strong association be- 
tween product and brand and also in which the formation of such 
associations was not extremely difficult. 

Each piece of advertising copy was of approximately constant 
length—between 70 and 75 words—and included three mentions of 
the trade name and its product. The first mention occurred at the 
opening, another approximately in the middle, with the third at the 
close of the paragraph. In each mention the trade name always 
came first with the product immediately after. Care was exercised 
to keep all copy as nearly equal in complexity and sales appeal as 
possible. No dramatic statements or slogans were employed. 


Subjects —The subjects for this investigation were 160 students 
of both sexes enrolled in psychology courses at the Ohio State Uni- 
versity during the summer quarter of 1933. They were divided into 
4 groups to permit the necessary reversals of copy and method of 
presentation. The table shows how copy and method of presenta- 
tion varied with the 4 groups. For instance, group A had copy X 
auditorially, followed by copy Y visually at the same sitting. 

The ads were presented visually by the use of booklets which 
measured 6 inches in width and g inches in height and used an | 
antique India stock for the text with a cover of dark blue paper. 
The instructions and fictitious advertising copy were set in 12 
point, bold antique face, 18 picas, leaded two points. No emphasis 
was given to trade names or products by the use of caps, italics, or 
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special type. Copy occurred only on every fourth page, making it 
necessary to use 40 pages in each booklet. 


SCHEDULE OF COMPARISONS 


Groups A B C D 
X a Xx ne 
Copy used and aud. aud. vis. vis. 
method of 
presentation hs i ¥ Xx 
vis vis aud aud 
Number of subjects 39 38 42 AI 


The copy prepared for the booklets was also used for the audi- 
tory presentation, made by a student announcer over a small port- 
able public address system. The announcer read the copy to the 
groups. Several practice presentations were made by the announcer 
and the experimenter in order to eliminate possible stress or em- 
phasis on any point. The trade names were not spelled out. The 
announcer and amplifying unit were outside the classrooms in 
which the presentations were made. 

The following directions were given by the experimenter when 
the visual presentations came first (groups C and D): 


Shortly, I shall pass out some booklets to you. Please place them so 
that the word “Front” on the upper half of the cover is facing you. 
When I give the signal you will please break the seal and turn at once 
to the first printed page. After you have finished reading it, please turn 
to the next page which will be blank and then look up to receive the 
starting signal. Ready ... begin. 


Further instructions for the visual part of the experiment were 
presented on the same paper with the same type as the advertising 
copy in order to facilitate adjustment of the subjects for the copy to 
come. The instructions read by the subjects were as follows: 


On the following pages you will read a series of advertisements for 
familiar products. Will you please sit comfortably and read the copy 
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carefully. Later you will be asked to answer some questions about the 
products and the trade names—the features of the products and the in- 
ducements to buy. Time enough will be allowed to read each advertise- 
ment through once. When you have finished reading the ad, please turn 
immediately to the next page in this booklet. The page will be blank. 
After you have done so await the signal from the experimenter before 
turning to the next advertisement. The time between readings will give 
you an opportunity to think over the ad just read. Throughout the ex- 
periment will you please remain quiet so as not to disturb your neighbor. 


Before giving the signal to begin the experimenter gave an 
opportunity for questions, but none were asked in the entire experi- 
ment. Following this brief interval he gave the starting signal. At 
the end of each succeeding minute the signal to turn was given 
until all eight advertisements were read. The booklets were col- 
lected and after a pause came the following announcement through 
the loud-speaker which had been installed before the class con- 
vened. 


In the following minutes you will hear a series of advertisements 
for familiar products. Will you please sit comfortably and listen care- 
fully to the copy. Later you will be asked to answer some questions 
about the products and the inducements to buy. Between each advertise- 
ment there will be a pause during which you will have time to think 
over the ad just heard. Throughout the experiment will you please re- 
main quiet so that you will not disturb your neighbor. 


Recall and recognition tests were given at three different time 
intervals after the presentations, one day, seven days, and twenty- 
one days. Three subgroups of subjects were formed for this pur- 
pose by selecting every third name from the class rolls. On the test 
day the instructors read the names of the students who were to 
serve as subjects. They left their classes and met in a common room. 
Thus each group was tested only once. 

The pure Recall Test forms were mimeographed and headed 
by the following directions to the subjects: 


On the lower part of this sheet will you please list as quickly as 
possible all the products you can remember as having heard or read 
about in this experiment. List them in the order in which you recall 


om 
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them. Try to list both product and trade name, such as: Beechnut 
Chewing Gum, not just Chewing Gum. If you cannot do that, then 
please list either the product or trade name in the proper column. Please 
try to do your very best. Keep your eyes on your own sheet at all times. 
A sample is given below. 


The Aided Recall Test forms were given as soon as all Recall 
blanks had been collected. Two forms of the Aided Recall Tests 
were designed to keep the commodity names on the blank in the 
same sequence as that in which they had been read in the booklet 
or heard through the loud-speaker or vice versa. This test form con- 
sisted of a series of sixteen blank lines with one commodity appear- 
ing to the right of each line. Only products actually used in the 
experiment were included in the list. The instructions on each form 
of the test were as follows: 


On the lower part of this sheet you will find a list of products 
made up from the advertisements you heard and read about in the 
experiment. In front of each product on the list is a blank space. Write 
in the blank space the trade name for each product on the list that you 
can remember. Please keep your eyes on your own paper at all times. 
A sample is given below. : 


The Recognition Test blanks were made up likewise and con- 
sisted of sixteen blank lines, each of which was followed on the 
right by the product and four two-syllable fictitious trade names. 
One out of each four was correct and was to be recorded in the 
blank. The positions of the correct trade names were staggered 
down the page. Directions for this test follow: 


On the lower part of this sheet you will find a list of products made 
up from the advertisements you heard and read in the experiment. In 
front of each product is a blank space in which you are to write the 
correct trade name of each product if you recognize the trade name in 
the group of four trade names appearing to the right of each product 
listed. Please keep your eyes on your own sheet at all times. A sample 
is given below. 


For all three methods of measuring retention, the auditory re- 
call is somewhat superior to the visual. The auditory method be- 
comes increasingly superior to the visual in the recognition method, 
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but not in the other two. Whether this advantage for the auditory 
presentation would continue if longer periods had been used we 
cannot say. 

Throughout the experiment every precaution was taken to 
control all the variables by keeping them as constant as possible. 
Yet in searching the procedure and results for an answer to the 
reason for auditory superiority, one must not overlook the part 
played by the experimental situation. The auditory results are prob- 
ably heightened somewhat as a result of the abnormal attention to 
the loud-speaker and the copy. But one must not overlook the visual 
advantages. Few printed advertisements receive the attention given 
to the visual copy in this study. The students were warned not to 
look inside the booklets, thus setting up a condition of expectancy. 
They were instructed to read every word of copy, which, of course, 
is not the case in normal visual advertising. Thus the effectiveness 
of both media was presumably increased. Here, as in the case of 
presenting the copy (visual void of illustrations, display faces, and 
so on; auditory without music or sound effects), the advantages 
and disadvantages are as nearly equal as possible with this setup. 
We must not overlook the participants, who were college students 
—their surroundings, habits, ages, and interests. When we consider 
that the college student is a trained reader, such an experiment with 
other persons may even show a greater difference in favor of audi- 
tion for certain economic levels. 


4. REMINISCENCE 


Retention curves do not always have the appearance of the ones 
we have just seen. Instead of a continuous decrement, some show 
an actual increase in the amount recalled as time progresses. In 
order to distinguish between the two types, those that show decre- 
ment have been called curves of obliviscence, and those that show 
increments have been called curves of reminiscence. Reminiscence 
can be observed only in partly learned materials. If material is per- 
fectly learned, there can obviously be no more than 100 per cent 
recall, 
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Reminiscence was first studied in detail by Ballard,* an English 
investigator, in 1913. Since he worked mostly with children and 
with poetry, he assumed that the effect was a result of these two 
factors. This conclusion is not justified, however, because other in- 
vestigators have obtained obliviscent effects with other materials 
and with subjects of different ages. Ballard also thought that the 
degree of learning was effective. As pointed out above, reminiscence 
presupposes partly learned materials, but obliviscence has been ob- 
served with partly learned materials, too, so that although partial 
mastery is a necessary condition, it is not invariably effective in 
producing reminiscence. 


20 Per Cent 
Mastery 


Per Cent Retained 


Nonsense Verse 
20 Per Cent 
Mastery 


Successive Attempts at Recall; One Per Day 


Fic. 49.—Retention curves showing reminiscence. 


The principal results of Ballard’s experiment are shown in 


Figure 49. Verses from the “Wreck of the Hesperus” were practiced 


until about 20 per cent could be recalled; this amount was taken 
as 100 and the percentage of later recalls was calculated on this 


8 P. B. Ballard, ‘“‘Obliviscence and Reminiscence,” British Journal of Psychol- 
ogy, Monograph Supplement, No. 1, 1913. 
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basis. The same children attempted the recall seven different times 
so that the x-axis represents a complication between practice and 
time. Time alone could have been made the x-variable by using 
different groups of subjects for each point plotted on the graphs, 
but this control was not employed. We really cannot tell very much 
about the reminiscence effect from Ballard’s work. His work is 
mentioned here only because it has been the source of several other 
experiments designed to explain the reminiscence that he was the 
first to discover. The educational implications of this work are clear. 
If we know how to teach so that even better performance would be 
obtained a year after a course is finished than is obtained on a final 
examination given immediately after, the educational outlook 
would not be quite so somber as it appears when students promptly 
forget most of what they learn. 

Williams* has performed an experiment designed to control 
some of the numerous variables encountered. He used 2,006 sub- 
jects in all, which were divided into four groups. Group 1 was com- 
posed of third and fourth graders; group 2 of sixth and seventh; 
group 3 of tenth and eleventh grades. A fourth group was made up 
of college students. These groups were further divided on the basis 
of the length of retention. Since no subject was used more than 
twice, after the child was tested for immediate retention he would 
be used but once again. If he was to be tested for retention on the 
seventh day, the seventh day comprised his second attempt at re- 
call. A procedure of this kind requires large numbers of subjects. 

The length of the material to be learned was varied with the 
age of the subjects so that all groups were able to reproduce only 
about 50 per cent of the material after five minutes spent in study- 
ing it. There were no definite time limits set for the reproduction. 
The younger subjects, in general, required more time. 

There were two kinds of material: verse from “The Spider and 
the Fly,” and fifty abstract monosyllabic words. 

As in Ballard’s experiment, the amount of immediate retention 
is taken as 100, and the percentages for later retention are compared 


* Osborne Williams, “‘A Study of the Phenomenon of Reminiscence,” Journal 
of Experimental Psychology, 1926, 9, 368-87. 
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to this figure as a base. As the figure shows, there was definite evi- 
dence of reminiscence for the two younger age groups. That this is 
not alone an age-effect can be observed by comparing the solid 
curves with the dotted ones. Such a comparison shows the effect of 


one Group 


Per Cent Recalled 


Elapsed Time in Days 


Fic. 50.—A group of retention curves showing both reminiscence and obliviscence. 


a change in the material when age is held constant. The abstract 
words ° without connective material are retained least, while for all 
age groups connected verse is retained better. 


4. BURTT’S EXPERIMENT 


We have pointed out in previous experiments that even when 
there is no overt evidence that a person has ever learned a thing, it 
5 Only two of the curves for the abstract material are presented here, since 


the other two are very similar. Were they shown, the picture would merely 
be complicated without any real advantage in interpretation. 
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is possible to show that previous experience is still effective because 
he can relearn the same task in much less time. That even very early 
childhood experiences can be effective was shown by Burtt.® 

Burtt read passages to his young son from Sophocles’s Oedipus 
Tyrannus in the original Greek. At the time of the original reading 
the boy was between 15 months and 3 years of age, a mere infant, 
so that there was no assurance that he actually learned the material. 
In the experimental situation he was kept entirely free from toys or 
playthings. 

Beginning at fifteen months, three passages of twenty lines— 
240 syllables—were read daily for ninety days. At the age of 
eighteen months these three passages were dropped and three more 
were substituted. This procedure was continued until the child was 
three years old, whereupon the whole matter was dropped until he 
was eight and one-half years old. 

In the twenty-one months between fifteen and thirty-six there 
were seven passages read. These seven and three others were 
learned at age eight and one-half years. The three new ones (A, 
B, C) were presumably of equal difficulty to the previously learned 
selections. The nature of the experiment was explained to the sub- 
ject, but he was not told which selections had been learned previ- 
ously and which had not been. For the first seventeen trials the 
experimenter merely read the selections in the same fashion that 
they had been read in the beginning. But with the eighteenth trial 
the subject anticipated wherever he could as the selection was read 
very slowly. As the experiment progressed he was supplying more 
and more words and phrases. This procedure, with minor changes, 
was continued until every word except the cue words at the begin- 
ning of each selection was anticipated. It required about eleven 
months for the first selection to be learned. It was then dropped 
from the schedule. In sixteen months all the selections had been 
learned. 

The averages to be compared are, in the first place, 435 repeti- 
tions required for the new passages (A, B, C) and 317 for the ones 
heard previously—a saving of 27 per cent. 


6H. E. Burtt, ““An Experimental Study of Early Childhood Memory,” Jour- 
nal of Genetic Psychology, 1932, 40, 287-95. 
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If we compare the repetitions required for material heard at 
less than two years of age and for new material, we find a 21 per 
cent saving. But during the latter half of the period, when 299 
trials were required, we observe that the saving is 32 per cent. This 
finding is perfectly astounding. One would not be surprised perhaps 
at 5 per cent saving. But at eight and one-half years, to find that 
almost one-third fewer trials are required to learn material only 
heard in the years before three, indicates an influence exerted by the 
experiences of the early years that could hardly have been foreseen. 


REPETITIONS 


SELECTION Ace aT OrIGINAL LEARNING Reaviesn sxi8 4 AVERAGE 
I 15-18 months 382 
- 18-21 months 253 
3 21-24 months 385 340 
4 24-27 months 379 
5 27-30 months 328 
6 30-33 months 226 
2 33-36 months 265 299 
Average for seven selections..... 317 
A 814 years 409 
B 814 years 451 
CG 814 years 455 
Average for three selections ..... 43,5 


Burtt had not used all of his material in this experiment at 
eight and one-half years. When his young son was fourteen, he 
produced enough material to repeat the whole experiment. The 
procedure was the same as at eight and one-half. For the first 
eighteen trials, the material was simply read to the subject. Begin- 
ning with the nineteenth, every third trial made use of the prompt- 
ing method in which the subject tried to anticipate as many words 
and syllables as he could while the passages were slowly read. 
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The results are shown in a new table which corresponds in 
significance to the table on page 267. 


REPETITIONS 
SELECTION AcE at Or1GINAL LEARNING REQUIRED AVERAGE 

AT I4 YEARS 

Ia 15-18 months 142 

2a 18-21 months 139 

3a 21-24 months 169 150 

4a 24-27 months I5I 

5a 27-30 months 145 

6a 30-33, months 169 

7a 33-36 months ly 4 148 

D 14 yeats 169 

EB 14 years 151i 

F 14 years 166 162 


D, E, and F were new selections which correspond in signifi- 
cance to A, B, and C. The principal comparison is between the 
average of 162 trials for this new material and 149 for the material 
experienced between fifteen months and three years of age. This is 
a saving of thirteen trials or about 8 per cent. Since this saving is 
to be compared with the 30 per cent that was observed six years 
previously, it is apparent that there has been a real loss in retention 
during the interval. It is likely that by the time the boy is of age, 
there will be no saving at all in favor of the infantile experiences. 


). MOTOR SKILLS REMEMBERED LONGER? 


It is frequently observed that acts of skill, such as riding a bi- __ 


cycle, swimming, or ice-skating, are retained much better than 
verbal materials such as the Lord’s Prayer, the Gettysburg Address, 
or a Shakespearean sonnet. There often seems at first glance, even 
from laboratory studies, to be some evidence that this common ob- 
servation is true. Some remarkable retention has been shown in 
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laboratory studies when people have been tested after several years 
of no practice in skills which they originally learned under rigid 
practice conditions. Typical experiments show that the rule in cer- 
tain kinds of juggling tasks after three or four years of no practice 
is a very rapid rise to an efficiency. In a few trials the best perform- 
ance during the original practice is exceeded. On the other hand, 
verbal material seems to be quickly forgotten. 

One cannot be certain that the results of these numerous experi- 
ments are really commensurate because none of them were designed 
actually to compare the relative retention of skilled motor perform- 
ances and verbal materials. It is probably true that most skillful 
acts are overlearned, while most verbal material is just barely 
learned. Differences in retention would then be due to this fact 
rather than to any implicit difference in the retention value of 
“motor” and “mental” acts. 

McGeoch and Melton’ planned an experiment which would 
show whether or not skilled acts are intrinsically more permanent. 
They compared maze learning and nonsense syllables and later 
added a rational learning problem. 


Method—The comparison of different learning tasks like these 
is not quite the simple task that it first appears. In the first place, 
even though the tasks are learned to one perfect trial for each one, 
there is no assurance that they have been learned equally well. The 
experimenters recognize this difficulty, but the only thing they can 
do about it is to require that all the learning meet the same criterion 
of perfection. 

Comparisons were made for (a) the average number of trials 
required to meet the criterion; (b) the time required and the num- 
ber of errors made. After eight weeks a relearning of both tasks 
was required; and comparisons were made of (c) the savings scores. 
7J. A. McGeoch and A. W. Melton, ‘““The Comparative Retention Values of 
Maze Habits and of Nonsense Syllables,” Journal of Experimental Psychology, 
1929, 12, 392-414. The experiment actually described in these pages is not the 
original McGeoch and Melton experiment. We have chosen to describe an 
extension of the original reported by McGeoch under the title “The Com- 


parative Retention Values of a Maze Habit, of Nonsense Syllables, and of 
Rational Learning,” Journal of Experimental Psychology, 1932, 15, 662-80. 
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Subjects and materials—A relatively easy stylus maze and an 
eight-syllable list of nonsense material composed the material. There 
was just one group of twenty-two college students. Each subject 
learned both the maze and the nonsense syllables. 

Half the group learned the maze on the first day and the syl- 
lables on the second. The other half of the group reversed this 
procedure. Eight weeks later they relearned both materials to a 
criterion of three perfect performances. 

The results are shown in the table below. 


Maze Scores 


ania RELEARNING Ceres 

EARNING AFTER 8 WEEKS (Per Cent) 
(Mean) (Mean) 

Trials T72, 30.5 “77 

Time $72.1 437.4 pa 

Errors 130.8 90.7 30.7 
NoNsENSE SYLLABLES 

Trials 24.2 15-4 36.5 

Errors 119.0 537 58.9 


* Savings scores are expressed in the per cent of decrease that the second 
learning produces over the first. Since more trials were required to relearn 
than to learn the maze in the first place, the “‘saving” is negative. 


It is clear that the nearer to 100 per cent the saving is, the 
more the retention. Zero per cent means that the same number of 
trials was required to relearn as to learn. If we keep this in mind 
and compare the trials for maze and nonsense material, it is clear 
that the retention of the maze is not as complete as the retention 
of nonsense syllables. The same is true of the errors. In time the 
retention is the same as it is for trials because the nonsense materi- 
als were presented at a constant rate. 

We would conclude, then, that the statement that motor skills 
(such as maze learning) are better retained than verbal materials is 
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not true. When we take all of the criteria into consideration, there 
is no clear-cut superiority for either kind of material. We might 
infer that the seeming greater retention for skillful acts is a product 
of the fact that they are more frequently overlearned. 


6. THE TRANSFER OF TRAINING ® 


In an article in a nontechnical magazine which describes the 
kinds of things a boy should learn in order to become an effective 
adult in outlook and action, the notion is expressed that fencing is 
a valuable art. The speed and the dexterity necessary as part of the 
art of fencing are held to make the boy quick and accurate in his 
later accomplishments of an intellectual kind. The same idea mo- 
tivates football coaches who are more interested in training for 
teamwork and co-operation than they are in winning games. What- 
ever we may think privately about the sincerity of most coaches, 
there must be some who are firmly convinced that teamwork 
learned now on the gridiron is later to be useful when the player 
sells bonds. The same idea is expressed when it is more romanti- 
cally said that “the Battle of Waterloo was won on the playing 
fields of Eton.” The technical term used by psychologists to cover 
phenomena of this kind is “transfer of training.” 

We have touched on this general topic in our first chapter, 
8 The whole notion of transfer of training poorly fits the framework of our 
modern understanding of psychological functioning. It is based on the notion 
that psychological functioning is like muscle functioning. It doesn’t make 
any difference how an individual muscle cell is stimulated. It grows stronger 
with use whether that use comes in connection with rowing, hoeing, raking, 
sawing, or routine gymnastic exercise. The doctrine of formal discipline at- 
tempted to apply this same idea to reasoning, honesty, memory, attention, 
and the like. Experiments finally showed that this notion was false in the 
sense that transfer from one activity to another was always on the side of 
advantage for the delayed thing and always complete in the sense that noth- 
ing was wasted or lost. We now know that one thing learned can aid or 
hinder or have no effect on the learning of some subsequent performance. 
The aiding and the hindering can appear in different amounts. Whether it 
will be an advantage or a disadvantage to subsequent problems to learn one 
thing does not depend on the thing itself; it depends on the method used in 
instruction. 
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where we showed that selection is a better explanation of the supe- 
riority of Latin students over their fellows who are not taking Latin 
than any direct contribution to scholarship from the Latin experi- 
ence itself. 

In this section we reopen the problem with further observations 
on the influence one thing learned can have on another. 

In an experiment performed some time prior to 1916° it was 
concluded that the habit of producing neat arithmetic papers failed 
to develop a similar neatness in language and spelling papers. The 
extension of this generalization to other subjects or to other meth- 
ods of teaching the same thing is not justified, however, in the face 
of experiments by Ruediger,*® who showed that in his school system 
just exactly the reverse was true even when special effort was made 
to avoid any mention of neatness in other subjects except the one 
where the habit was to be acquired. | 

With these results before him, Woodrow ™ saw that these two 
diametrically opposed results could be explained if the method used 
in teaching were the effective factor in producing a transfer or its 
lack. He felt that there must be some difference between “unen- 
lightened drill and intelligent teaching.” If this is true, then rather 
than baldly stating that there is no transfer, we would conclude 
that the method used in teaching will determine whether there is 
transfer to specific situations where there has been no previous 
training. 

This experiment deals with the possibility of teaching a general 
technique of memorizing. Its object is to show that training in 
certain kinds of memorizing may be given in two such widely 
different ways that in one case the individual will benefit little or 
not at all and in the other case enormously, when he turns to new 
kinds of memorizing. The experiment which was carried out on 
memorizing has, however, its analogy in any field of teaching 
where training is given in the hope that it will result in a better 
® Squire, reported in W. C. Bagley, The Educative Process, The Macmillan 
Company, New York, 1916, p. 208. 

10 W. C. Ruediger, “The Indirect Improvement of Mental Function throug 
Ideals,” Educational Review, 1908, 36, 364-71. | 


11 Herbert Woodrow, “The Effect of Type of Training upon Transference,” 
Journal of Educational Psychology, 1927, 18, 159-72. 
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ability to undertake activities related to, though different from, the 
particular performances in which the individual is trained. 


Method.—The experiment program is shown in the table on 
page 274. Three groups of students were required: control, prac- 
tice, and training groups. The control group contained one hun- 
dred and six University of Minnesota sophomores; the practice 
group contained thirty-four, and the training group forty-two, all 
members of classes in experimental psychology at Minnesota. The 
control group was tested only at the beginning and the end of the 
experiment. The practice group merely memorized different kinds 
of material in the four weeks and five days that the experiment 
was in progress. In addition to memorizing, the training group re- 
ceived special instruction, but the total time in instruction and 
memorizing was the same as the memorizing time of the practice 
group. 

The nature of the tests of memory.—Up to this point we have 
been very vague about the nature of the pretests and the end 
tests. Theoretically the statement of the problem is-very simple: 
We want to find out what the relative merits of two kinds of dif- 
ferent experiences have on a person’s ability to memorize. In order 
to accomplish this end the conventional procedure is to give a test 
before and after the experience and compare these results with 
those obtained from another group that did not share the experi- 
ences in question. If we were interested in the effects of a special 
kind of diet on weight we could proceed in this straightforward 
manner, but unfortunately there is no single measure of “memory” 
as there is for weight in pounds. We cannot say that we have a pre- 
test and an end test of a person’s “memorizing ability” because 
there can be no such test. We must be more specific and say a test 
for memorizing names, dates, numbers, poetry, or whatever com- 
prises the test, because we know from previous experiments that 
the relation between abilities in these different areas will not be 
high.” 


12 The scores will all be positively correlated, but the magnitude of the cor- 
relations will not be high as a rule. In this experiment the average inter- 
correlation was -+0.38, corrected for attenuation. The highest coefficient was 
between ‘‘prose” and “poetry” --0.91 0.05; the lowest between “memory 
span” and “‘Turkish-English vocabulary” -++-0.06 0.08. 
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Period I 


Period II 


Period III 


Period IV 


Period V 


Period VI 


Period VII 


Period VIII 


CONTROL GROUP 
-10 
PRETEST 


These periods 
were dis- 
tributed 
throughout 
four weeks. 


PRACTICE GROUP 
N-34 
PRETEST 


20 min.: memorizing 
poetry 


25 min.: memorizing 
poetry 


28 min.: memorizing 
nonsense syllables 


20 min.: memorizing 
nonsense syllables 


Ig min.: memorizing 


nonsense syllables 


25 min.: memorizing 
poetry 


20 min.: memorizing 
poetry 


20 min.: memorizing 
nonsense syllables 
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TRAINING GROUP 
N-42 
PRETEST 


7 min.: listening to 
rules 
13 min.: memorizing 


7 min.: listening to 
rules 
18 min.: memorizing 


28 min.: listening to 
exposition and il- 
lustration of rules 


5 min.: listening to 
review of previous 
period 

I5 min.: memorizing 
nonsense syllables 


9 min.: attending to 
blackboard talk on 
meaning of second- 
ary associations 

10 min.: memorizing 
nonsense syllables 


25 min.: memorizing 
poetry 


20 min.: memorizing 
poetry 


20 min.: listening to 
review of methods 
and the situations 
in which to use 
them 


FiveE-Day INTERVAL 


Enp TEST 


TOTAL 


Total time memorizing poetry ................. 90 minutes 


Total time memorizing nonsense syllables....... 87 minutes 


None 


EnpD TEsT 
I77 min. 


Listening to rules and illustrations.............. 


none 


Enp TEST 
I77 min. 


76 minutes 
25 minutes | 


76 minutes 
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There were six subtests in the group which composed the bat- 
tery of pre- and end-tests in this experiment. The end-test consisted 
of different material from the pretest, although the tasks required 
the same kind of performance on the part of the subjects. They are 
not necessarily of equal difficulty nor do they have to be for the 
comparisons that are required. 


(1) Rote memory of poetry: The time required for learning 
verbatim was the measure used. The initial test was composed of 
twenty-eight syllables (four verses) from “Mistress Gilpin” and the 
end test, 128 syllables (five verses) from “Alice Brand.” The second 
poem was harder to memorize than the first, so for all groups the 
times are longer on the end test. 

(2) Rote memory of prose: Selections from Benjamin Frank- 
lin’s Autobiography were used and the time required for perfect 
mastery was the score. 

(3) Memory for facts: Twenty items of miscellaneous informa- 
tion, each from a dictionary of facts, composed the two tests. The 
subjects were allowed six minutes to study the facts and then after 
a thirty-second intermission, fifteen minutes to write all they could 
remember. The papers were scored by counting reproductions of 
the substance of each idea in the list. The maximum score was 99 
in the pretest; go in the end test 

(4) Turkish-English vocabulary: Each test consisted of thirty 
Turkish words and their English equivalents. The subjects were 
allowed six minutes to study the vocabulary and then after a one- 
minute intermission the Turkish words were shown, one at a time, 
printed in large type on cards, while the subjects endeavored to 
write the corresponding English word. The number recognized was 
their score. 

(5) Memory for dates: Lists of twenty obscure historical 
events were studied for six minutes. After one minute, as the names 
of the events were shown printed on large cards, the subjects tried 
to write the corresponding dates. The score was the total number of 
correct dates. Half credit was allowed when the last two figures of 
the date were correct even though the century was wrong. No 
‘credit was given when the century alone was right and the decade 
and specific year were wrong. 
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(6) Memory span for consonants: The consonants were pre- 
sented orally, one each second, in lists varying from four to ten. 
At the conclusion of each reading the subjects wrote as many as 
they could. The point at which the chances were equal that the 
series would be right or wrong was determined.”* 


The activities of the practice group—The practice group prac- 
ticed the memorizing of poetry and nonsense syllables according to 
the schedule shown above. There was no discussion of principles, 
methods, or comparison of methods. They were not told how they 
were to memorize, except that they were told to memorize “by 
heart” and that when they finished one selection they would begin . 
another. They were assured by the instructor that such practice 
would improve their memories. This was necessary in order to 
motivate them for the task. 


The activities of the training group —To a training group, 
on the other hand, the same practice was given, but in smaller 
amounts. The remainder of the time was devoted to instruction in 
certain rules for learning. The training, it was emphasized, offered 
an opportunity to practice those rules that had been learned. The 
practical application of these methods to material other than poetry 
and nonsense syllables was pointed out. The rules they were taught 
were: 


(1) Learning is most effective if accomplished by wholes. 

(2) A program of self-testing, or recitation, is effective. 

(3) Rhythm and grouping of members and ideas should be 
used. 

(4) Attention should be paid to the meaning by picturing in 
some other way symbolizing the material. 

(5) Alertness and concentration are very important. 

(6) Confidence in ability to memorize is necessary. 

(7) Secondary associations should be used. 


That some of these methods may not be the best is beside the 
point. The experiment was not planned to determine relative merit 
of different methods of learning. 


13 The selection of 50 rather than 100 per cent is arbitrary, the reason for the 
selection being beyond the scope of this treatment. 
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Results—Due to the fact that we must consider the effects of 
training and mere practice on six different kinds of memory in- 
stead of on but one kind, at first glance the table of results is for- 
midable. But if one takes one item at a time and makes the proper 
comparison, the table finally seems to make sense. Let’s try it. First, 
the control group furnishes a base. More time is required to 


Poztry | Prosz icra || ‘Dateey |) O82" | Span 
LARY 
Pre-test 
Control 52a nea? 67.5 ye hd WME 8 6.6 
Practice 571 654 64.0 yen a Pe 7-0 
Training 539 731 64.0 O51) BLO 6.4 
End-test 
Control 696 454 64.2 9.8 | 16.1 7.0 
Practice 737 487 61.0 Ie ald Kee pe 6.6 
Training 596 361 7 ils ES yy nk Ne ye 
Gains 
Control —172 | 183 | —3.3 2.2 | —O.1 0.4 
Practice TGS ee TERA Ot 8 oy ON, WAH Manly 
Training wa Ue veM (eevee, 82, 57 ws 23 
Per Cent Gain 
Control S295 1b 2Gi7 bit 49. | 20.0. bi Ou 6.7 
Practice ey AR Uhl IN ac Whe an ae ah Fhe Payee 
Training vag YJ ean SER RAG Mabae eTke Alin Wiis PY dau Rin p82 ANG MUN he 


memorize the prose selection of the end test than the pretest. Since 
no routine practice of any kind had been given the control group, 
we must conclude that the second selection was harder to memorize 
than the first. The number of facts remembered is slightly smaller 
for the end test. This could have meant a little more severity in 
grading or a little harder list of items. In any event the difference is 
small and may be attributed to accidental occurrences. The same 
conclusion can be arrived at in the case of the vocabulary test. In 
the other instances the differences are slight, except one. The prose 
test shows that the control group does much better at the end. This 
NC 


* 
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must mean, following the reverse of the argument above, that the 
second selection is definitely easier. 

Confining our attention to the pretest results alone, it is per- 
fectly evident that at the start the groups were not all the same in 
these six abilities. Our task would have been simpler had all three 
groups required exactly the same time to learn the poetry and the 
prose; had recalled the same number of facts, the same number of 
dates; had correctly associated the same number of Turkish-English 
equivalents and had had the same memory span for consonants. 
Aside from the time scores in poetry and prose, there does not seem 
to be a great difference, and fortunately the comparisons that we 
are interested in do not require that the groups be of equal ability. 
If we compare the control group with itself, the practice group with 
the practice group and the training group with itself, the gains and 
losses shown in the third part of the table emerge. 

As we have seen, a longer time was required for the prose pas- 
sage on the end test. This shows up as a negative gain in the differ- 
ence between the two times (524 and 696) shown as the first entry 
in this part of the table (—172). 

Following this column down, one notes that the only great 
change is for the training group. Presumably had this group not 
had the training, it too would have required 172 seconds more time 
to memorize the second selection. As it is, although it does require 
more time for the second selection, it is only 57 seconds instead of 
172. The group that practiced in a routine manner takes an inter- 
mediate position, but it is closer to the control group than it is to 
the training group. 

Consistently following the table across, one sees that in every 
instance the gains are more or the losses are cut down. In two 
instances, losses are converted to gains. In every case the practice 
group remains closer to the control group than it does to the train- 
ing group. 

The conclusion is clear, in all the aspects of memory investi- 
gated here, the special methods used with the training group result 
in better performance than does routine practice in larger amounts. 
Whether or not there is transfer to acts not spectfically practiced de- 
pends upon the methods used in training. It may also depend on 
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other factors which were not controlled in this experiment, but its 
dependence on method rather than content is evident from these 
data. 


Summary of the chapter—The first experiment shows how five 
different answers can be obtained for the simple question of “How 
much of a given thing do you remember?” The second shows how 
these facts have to be taken into consideration in a practical case. 
Attempted recall does not always result in less and less being re- 
membered as time goes on. Sometimes reminiscence is observed, 
but the factors responsible for it have not yet been wholly deter- 
mined.** That an experience completely forgotten can have its 
effect on the promptness with which it can be relearned is shown 
in Burtt’s two experiments with his young son. That “motor” acts 
are not retained any better than “mental” is shown in the fifth sec- 
tion. Finally, the influence that one thing learned can have on 
another is shown to be partly a matter of the method used in learn- 
ing rather than the content. 


14 The controversy still continues. Lewis B. Ward, “Reminiscence and Rote 
Learning,” Psychological Monographs, 1937, 49, pp. 64, presents evidence 
that reminiscence is to be observed in nonsense syllable learning with adults 
provided retention is measured within a few minutes after the original learn- 
ing is accomplished. Other investigators have thought that reminiscence 
never could be observed with nonsense materials. 


AV 


REASONING 


OR many centuries it was held that one of the distinguishing 
| characteristics of man was his ability to reason. Reasoning was 
held to. be entirely impossible in animals, whereas it was the 
most excellent accomplishment of man. Men who didn’t act in a 
manner that others thought they should were frequently described 
as “bereft of reason,” as though reason were something that could 
be put on and taken off like a coat. This was the position of the 
scholars and the churchmen, who grasped at any suggestion that 
man and animal formed two entirely different and unrelated systems 
of life. The common people, while for the most part accepting this 
dogma, held an ambiguous position. They observed their household 
pets and their farm animals doing certain things which gave the ap- 
. pearance of their having perceived certain relations. Their dogs and 
cats were, in many instances, endowed with an ability to reason 
and to understand that we now know is entirely beyond their 
capacities. This process of interpreting the behavior of animals in 
terms of one’s own reactions is called “anthropomorphism.” Scholars 
didn’t like it, so they spent a great deal of time emphasizing the 
random and undirected character of animal behavior. Many books 
were written which “proved” that animals were incapable of reason- 
ing. As is true so often in these extreme views, modern findings 
have shown both camps to be wrong, although there need no longer 
be ambiguity in a view which allows animals a limited ability to see 
relations and combine experiences in new ways. 
The year/rgro marked the appearance of two small volumes 
which were to have a tremendous influence on all later studies of 
reasoning, or problem solving. In this year Ruger’s study of puzzle 


solving published under the misleading title of “The Psychology 
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he made of adult subjects who solved the kinds of puzzles that all 
of us have ampsed ourselves with at one time or another. A familiar 
example of the kind of task he used is to be found in the “twisted 
nail” puzzle/ Two common nails are twisted together-in such a way 
that they have to be turned just right with respect to each other 
before they can be got apart. If you will recall your own fumbling 
with the nails and how, after a great deal of twisting which got 
you nowhere, suddenly the nails seemed to fall apart without your 
being able to observe in what relation they were to each other when 
they came apart, you will have some notion of the problem which 
confronted Ruger’s subjects. He found out that the highly touted 
reasoning ability of adult human beings is a gross misstatement of 
fact. His subjects made as many random undirected movements as 
any lower animal ever did. Many subjects arrived at solutions that 
took them entirely by surprise and that they could not repeat. Ruger 
concluded that there was no sharp line of demarcation between the 
human being who could reason and the infra-human who could 
not.® But aside from this generalization, important though it is, his 
experiments showed how problem solving, or reasoning, could be 
experimentally manipulated. This was an important methodological 
1 Archives of Psychology, 1910, No. 15. 

2 John Dewey, How We Think (Rev. Ed.), 1910, D. C. Heath and Company, 
Boston, 1933. 

8 This generalization would not have been justified if based on Ruger’s data 
alone. He worked only with human subjects but he had available in the 
work of others fairly complete descriptions of animal behavior. For an ex- 
tensive treatment of the data and generalizations in the field of reasoning in 


animals see N. R. F. Maier and T. C. Schneirla, Principles of Animal Psy- 
chology, McGraw-Hill Book Company, New York, 1935, especially pages 


444-479. 
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step, because the so-called “mental processes” had previously resisted 
the methods that had been used to study them. 


2s DEWEY’S CONTRIBUTION 
es 

Dewey’s principal contributions were his analysis of the condi- 
tions under which reasoning occurs and his “outline of a typical 
reasoning process. In the first decade of the twentieth century, be- 
fore his book appeared, most psychologists had been interested in a 
rather futile argument about whether or not there could be any 
thinking without images of concrete objects and events. But Dewey’s 
little book exerted a marked influence in turning the interest away 
from sterile controversies of this kind.* There is nothing experi- 
mental in his book, but it shows how the environment and the 
human organism together in interrelation must be considered if one 
is to set Up experiments to answer questions about problem solving. 
It suggested that good reasoning was not wholly a matter of being 
born capable. It held that normal people can be trained to be more 
effective reasoners than they now are. Aside from its effect on 
psychology, it has had a tremendous influence on the course of 
education, particularly in the elementary school where there has 
been a complete revision of the curriculum because of the prin- 
ciples set forth in it. 

Dewey showed that as long as the previously learned reactions 
were adequate for situations, no problem-solving activity occurred. 
But when none of these old patterns of response result in a con- 
summatory activity, then the stage is set for a rather definite process 
which he outlines. It consists essentially of formulating an hypo- 
thesis and testing it out, generally, but not always, through the 
process of talking to oneself. If the hypothesis is substantiated by 
further observation, it is held to be true. He illustrates by pointin 
to an experience of his own in trying to find out for himself the 
*The controversy was not uninfluenced by others who held similar views, 
especially William James, James R. Angell and Harvey Carr. Cf. Fred S. 
Keller, The Definition of Psychology, 1937, D. Appleton-Century Company, 


New York, pp. 40-53, and Edna Heidbreder, Seven Psychologies, D. Apple- 
ton-Century Company, 1933. 
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function of a white pole that extends horizontally from the upper 
deck of a ferryboat. His first hypothesis was that “it might be a 
flag pole,” but the further observation that there is no rope or any 
other kind of gear attached to the pole, added to its horizontal po- 
sition, an unusual one for flag poles, leads him to discard this 
hypothesis. That it might be part of a radio apparatus is discarded 
because he recalled that ferryboats don’t carry such equipment. That 
it is ornamental, a third hypothesis, is discarded because tugboats, 
usually not heavily ornamented, also have it. That it is useful in 
guiding the boat, a necessity in fact because the pilothouse is so 
far forward, is a fourth hypothesis which is finally satisfactory to 
him. Enquiry at the pilothouse verifies the latter hypothesis. 


Substitutes for reasoning—Now it is perfectly clear that a situa- 
tion of this kind does not always result in the process just outlined. 
Professor Dewey could have appealed to the authority of the pilot- 
house in the first place and saved himself a great deal of trouble— 
a device not uncommonly practiced, by the way. An appeal to the 
untested authority of laymen results in numerous hypotheses which 
are accepted as true but which are really misconceptions (cf. Chapter 
II). But the value of problem-solving activity becomes apparent 
when we consider problems for which there is no authority until 
they are solved. The procedure in several scientific fields in solving 
problems of this kind is set forth in a small volume called A Guide 
to Thinking.” 

Frustration and reasoning—The problem-solving situation 
comes very close to being identical with the kind of stimulating 
conditions that we have described in terms of frustration (cf. 
Chapter XI). As a matter of fact, for many of us emotional re- 
actions, grading from mild annoyance to serious displays of tem- 
per, are commonly employed in situations that demand analysis, 
hypothesizing, and testing. The reason is perfectly obvious. In the 
past we have met our problems in this manner. Solutions of an in- 
adequate kind, generally avoidances and evasions, have removed the 
5 Olin Templin and Anna McCracken, 4 Guide to Thinking, Doubleday, 
Doran and Company, Garden City, 1927. 


See also P. M. Symonds, The Education and Psychology of Thinking, 
McGraw-Hill Book Company, New York, 1936, especially pages 125-143. 
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necessity of the rigorous observing, defining, calculating and testing 
demanded in reasoned solutions. Because we have evaded responsi- 
bility in the past in this way, we continue to employ the method— 
it seems to result in a satisfactory arrangement. 


Unclear reasoning.—What is termed “muddy” or “foggy” think- 
ing is generally a matter of failing in the close observation required 
or in telescoping and reversing the various steps in the reasoning 
process. What is termed clear, logical thinking is a matter of fine 
discrimination in perceiving the factual elements, the suitability of 
the hypothesis, the adequacy of the tests and the arrangement of 
the various steps in a manner calculated to convince others. 

One essential tool in laying the foundation for precise reason- 
ing is the acquisition of accurate language habits, because most 
problem solving is done with language symbols rather than with 
real objects and events. Even where actual objects are to be ma- 
nipulated later, the preliminary planning is done in terms of words 
and diagrams. 


Language-—We have previously pointed out (page 65) the 
manner in which vocabulary is acquired by an infant. In releasing 
appropriate responses words become the equivalent of objects. If 
one says the word “candy” in the presence of a two-year-old, the 
child commences to make the identical responses that he would 
make were he actually about to receive candy. That is why it is 
sometimes found expedient to spell words in family conversation 
when youngsters are present. Later, spelled and written words be- 
come as effective as the auditory stimulus alone. This elaboration 
continues until foreign words and phrases or mathematical and 
technical symbols have significances in terms of the objects and 
operations they designate. As Watson ® has said, “After words are 
once formed, the human ever has two worlds—a world of objects 
and a world of words which are substitutable for the world of 
objects.” * 

6 John B. Watson, The Ways of Behaviorism, Harper & Brothers, New York, ~ 
1928, pp. 80 ff. 


7 A symbolic process once started can continue of its own momentum. Con- 
sider: a1 represents the length of a line, a? represents a square of dimensions 
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Direction —Aside from a lack of accurate language habits, an- 
other principal difference between good reasoners and poor ones 
is that the former group goes from one mode of attack to another 
one in its attempted solutions, while the latter persists sometimes for 
hours in a narrow attack that fruitlessly attempts to overcome the 
impossible. Many of these unsuccessful attacks are the result of 
habitual sets or attitudes. 

Valuable suggestions for the solution of problems are frequently 
made by people who know very little about the problems at hand. 
Their very ignorance of conventional ways to do things in the 
problem under consideration is an aid to them in seeing new attacks 
that are completely overlooked by persons already intimate with 
the conventional methods. Previously learned patterns can never be 
appealed to for original solutions. That there are not more instances 
of originality by people without experience is probably due to the 
fact that information of a factual kind has to be available to the 
reasoners. Experience ordinarily provides these facts, but it also 
provides solutions which blind one to better ways of doing things. 

Billings,* in subjecting the question as to whether the good 
reasoners in a given field are also the good ones in other fields, 
finds that they are, provided the necessary data for the solution of 
the problem are supplied. 

Experiments °® with normal and feeble-minded children have 
shown that the feeble-minded lacked the flexibility in mode of at- 
tack that characterized the normal. If rats are deprived of a part 
of their cerebral cortex, the same invariability and stereotypy is ob- 
a; a® represents a cube of dimensions a; a*, a>, a6, .. . , a”, can all be writ- 
ten and manipulated according to the same rules that apply to the lesser 
superscripts; still they represent nothing tangible like a line, a square, or a 
cube. Where the referents are not clear, as in the case of some of the abstrac- 
tions in the social sciences, words get us into trouble, as Stuart Chase points 
out in his Tyranny of Words, Harcourt, Brace and Company, New York, 
1938. Every student of the social sciences should put this book on his must 
a L. Billings, ‘Problem Solving in Different Fields of Endeavor,” Amer- 
ican Journal of Psychology, 1934, 46, 259-272. 
® K. Gottschaldt, “Zur Methodik psychologischer Untersuchungen an Schwach- 


sinnigen und Psychopathen.” Bericht tiber den V Kongress fir Heilpadago- 
gik, 1931, cited by Maier. 
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served.’° Both these experiments suggest that an inability to reason 
effectively may be actually due to the lack of gray matter—an in- 
ference so often made by our friendly critics, as well as by some 
who are not so friendly. But cerebral cortex is not the only factor 
in reasoning. There are numerous habits of thinking and attitudes 
that have nothing at all to do with gray matter but which still 
exercise a noticeable effect on reasoning and problem solving. 


Dy MAIER’S EXPERIMENT 


Maier ** has designed an experiment which was aimed at find- 
ing out how much rather general instruction in the breaking down 
of directional habits would be effective in reasoning problems. He 
used 384 students in elementary psychology at the University of 
Michigan as his subjects, dividing them into two groups. The ex- 
perimental group received a twenty-minute lecture followed by a 
three-point program of “How to Reason.” The program was merely 
a summary of the lecture. The control group went to work on the 
problems without any of the tuition that the experimental group 
had. 

Individual work was required of all students. Their solutions 
to the problems were written out on paper. When a solution had 
been formed, it was presented to the instructor. He either accepted 
it, rejected it as impractical, or asked for a different solution. This 
work was all done as a part of a regular three-hour laboratory 
period. 

The lecture on the nature of reasoning with the specific hints 
on how to reason follow: 


(1) The solution of a problem, when it is the product of reasoning, 
consists of a pattern which is made up of parts of different past experi- 
ences. 

(2) The pattern forms suddenly as does the hidden face in a puz- 
zle picture. 


10N, R. F. Maier, “The Effect of Cerebral Destruction on Reasoning and 
Learning in Rats.” Journal of Comparative Neurology, 1932, 43, 45-75. 

11N, R. F. Maier, “An Aspect of Human Reasoning,” British Journal of 
Psychology (Gen. Sec.), 1933, 24, 144-55 
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(3) Meanings of elements depend on the pattern of which they 
are a part. The sudden formation of a pattern therefore ne in sud- 
den changes of meaning. 

(4) The solution-pattern overcomes a difficulty. 

(5) The difficulty is what one sees it to be. It is not in the problem. 
(Illustrations were given which show how the same problem can be 
solved in different ways, each solution being the conquering of a differ- 
ent difficulty.) 

(6) The particular difficulty one sees determines what one will do 
about it, i.e. what direction one will take (e.g., one doctor will seek a 
serum to immunize man to certain germs, another will seek a means 
for preventing the germ from traveling). 

(7) All difficulties cannot be overcome. Hence one must find a 
difficulty which can be overcome. 

(8) Most people see the same difhenlty, 

(9) The difficulties we see are often determined by our past con- 
tact with problems (e.g., other diseases have been conquered by the 
discovery of serums). Such difficulties are habitual difficulties and give 
rise to habitual directions. 

(10) Habitual directions do not solve difficult problems. Problems 
are difficult when a successful direction is not obvious. 


The hints on how to reason were as follows: 


(1) Locate a difficulty and try to overcome it. If you fail, get it 
completely out of your mind and seek an entirely different difficulty. 

(2) Do not be a creature of habit and stay in a rut. Keep your 
mind open for new meanings. 

(3) The solution-pattern appears suddenly. You cannot force it. 
Keep your mind open for new combinations and do not waste time on 
unsuccessful attempts. 


Three problems were used for both the experimental and con- 
trol groups as follows: 


(1) The string problem.—One string was fastened to the ceil- 
ing and was of such length that it reached the top of a heavy 
stationary table. Another string was fastened to the wall about six 
feet-above the floor and was of such length that it reached to the 
floor. The problem was to tie the ends of the two strings together. 
This operation was difficult because when either string was held, 
the other was completely out of the subject’s reach. 
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Simple solutions were demonstrated by the experimenter. These 
solutions are (1) hooking one string in with a pole; (2) increasing — 
the length of one of the strings; and (3) tying one of the strings to 
a chair and placing the chair halfway between the cords in order to 
keep one string within reach while getting the other. These demon- 
stration solutions were not to be used even in a modified form by 
the subjects. 

The solution desired of the students was that of converting one 
of the strings into a pendulum. 


(2) The hatrack problem—Making use only of the material 
on the table, subjects were required to construct a hatrack sturdy 
enough to support a heavy coat. It was to be built in an empty room 
of ordinary size. 

The only available materials which were useful were two poles 
(between six and seven feet in length) and a table clamp. 

The problem could be solved by clamping the two poles to- 
gether and wedging them between the floor and the ceiling. The 
clamp could be used as a hook. (Cotton waste was present in case 
a student wished to protect the ceiling.) 


(3) The candle problem —Lighted candies set on a table were 
to be put out from a fixed distance of eight feet. No one could ex- 
tinguish the candles by blowing over that distance, but there was 
available a supply of glass and rubber tubing ranging from six to 
twelve inches in length. These pieces could be fastened together to 
form a long tube, but the tube was so flexible that it was useless 
until it was fastened by means of sturdy clamps to a ae pole. 
The candle could then be blown out. 

All problems were to be solved with the use of the iat on 
the table. In addition to the material which was applicable to the 
solutions, the table contained such things as washers, bolts, pliers 


and chalk. These were confusion materials. They represent objects _ 


which in life situations would be present along with the pertinent 
materials. They can be used as raw material out of which to 
formulate hypotheses regarding their use in the solution, but these 
hypotheses will necessarily be wrong. 
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_ Results—In the second and third problems the experimental 
group showed a decided advantage over the control group. In the 
whole series of three problems the difference averages about 10 per 
cent. Regardless of whether this difference was 1 per cent, 10 per 


N ocr ody tegni ce pen all 
Experimental.. 178 50.6 20.7 68.3 49.2 
Siontrol!....). 206 49.0 22.3 47.8 39.7 


cent, or 100 per cent, it means very little because the equality of 
the groups has to be assumed to start with. If the ability of the ex- 
perimental group was only slightly above the control group at the 
start, then we could easily account for the apparent 10 per cent gain 
of the experimental group on this basis—the lecture and the hints 
would have meant nothing. 


Extension of the experiment—Maier planned another experi- 
ment with the idea of controlling this weak point in his evidence 
for the efficacy of suggestions on how to reason. This experiment 
involved the use of just one instead of two groups of students, so 
that there would be no question but that they were the same in 
initial ability. They solved two of three problems of a paper-and- 
pencil nature as follows: 

(1) The square problem. Given three-quarters of a square; 
divide the area into four parts which are equal in shape and size. 

(2) The dot problem. Given three rows of three dots each; pass 
through each of the dots with four straight lines without raising 
the pencil from the paper. Retracing a line is regarded as making 
a line. | 

(3) The “T” problem. Each student was given four blocks of 
wood. From these he was asked to construct a perfect “T.” 

One of the two first problems was selected for period I of ten 
minutes. Some students finished the problems. They were then 
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given others to keep them busy, but those results don’t concern us 
here. Period I was followed by period II, also of ten minutes’ dura- 
tion. It involved the control problem, one of the latter two above. 
Period III followed II and was a return to the first problem for 
those who hadn’t solved it in the first period. Period IV was pre- 
ceded by the lecture on reasoning already described. The problems 
were the same as for period II. The results follow: 


Prriop N SUCCESSES ie ich 
Control Problem I 169 29 17.2 
III 140 26 18.6 
Experimental Problem II 169 30 17.8 
IV 139 52 37-4 


The table shows that the control and experimental problems 
were of equal difficulty. The abilities of the groups were the same 
because they are composed of identical people. In a second ten- 
minute period (III) preceded by no lecture, 18.6 per cent of the 140 
who failed to solve the problem in the first ten minutes, were suc- 
cessful. But when equally difficult problems were preceded by a 
lecture on “How to Reason,” the per cent who were successful 
jumped to 37.4. We must therefore conclude that this lecture just 
about doubled the successes that presumably would have occurred 
in the second ten-minute period without it. 

There were still some people who had not solved the problems. 
Maier concludes that we cannot, by this method, equip a person to 
solve a problem, but we can atd him to clear the field so that a 
solution 1s not prevented from appearing by virtue of his persistence 
in previously learned modes of response. This shows that reasoning 
1s in part a matter of overcoming or inhibiting habitual responses. 
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4, KOHLER’S EXPERIMENTS 


Strikingly enough, the principal impetus for Maier’s experi- 
ments and for the experiments of others *” on reasoning and prob- 
lem solving comes not from work on humans but from a series 
of experiments with nine chimpanzees conducted by Wolfgang 
Kohler. 

The story of how Kohler came to make these experiments is 
an absorbing one. A professor of psychology of Berlin University, 
he was on a vacation tour in the late summer of 1914. His itinerary 
included a biological research station maintained by the University 
on the Island of Teneriffe, one of the Canary Islands. With the 
outbreak of hostilities, he was interned on the island for the dura- 
tion of the War. The complete story of his experiments is told in a 
book called The Mentality of Apes.* A clearer, simpler, more in- 
teresting account of psychological experiments has never been 
written, before or since. A rapid reading of the entire book will 
repay any thoughtful student. 

Kohler found that chimpanzees could, without any special 
training, use sticks to pull food lying just outside their cages but 
beyond their reach into the latitude of their grasp. Of course, the 
fact that they didn’t have to be especially trained to use sticks as 
rakes does not mean that they hadn’t Jearned previously to do so. 
But the significance of the observation is that animals lower than 
the great apes—the chimpanzees, the gorillas, the orangutans and 
gibbons **—are extremely inept in the use of even so simple a tool. 

Longer poles were sometimes provided to see if they would be 
used to dislodge food placed beyond reach overhead. Here a most 
instructive observation was made. Instead of using a pole as a man 
12 Augusta Alpert, “The Solving of Problem Situations by Pre-School Chil- 
dren: An Analysis,” R. H. Wheeler (editor), Readings in Psychology, Thomas 
Y. Crowell Company, New York, 1930, 114-44. 

Edgar A. Doll and Cecelia G. Aldrich, “Problem Solving among Idiots,” 
Journal of Comparative Psychology, 1931, 12, 137-69. 

13 Wolfgang Kohler, The Mentality of Apes, Harcourt, Brace and Company, 
New York, 1925. 


14 For descriptions of these forms see R. M. Yerkes and Ada Yerkes, The 
Great Apes, Yale University Press, New Haven, 1929. 
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would to knock down suspended fruit, the chimpanzees set the 
poles up vertically under the food, and then, before they could fall 
over, they quickly climbed the pole and secured the food in an 
entirely nonhuman manner. Their natural agility prevented the 
solution of the problem in the more indirect human way. The in- 
direction easier for a human is not easier for the chimpanzee. 

Nevertheless there was one humanlike response in the face of 
a difficult problem. When food was suspended overhead and the 
required solution was not immediately evident to the animal (as 
when he was required to stack several heavy boxes one on top of 
another so that the tower so constructed, if mounted, enabled him 
to reach the incentive), the keeper was led to a position under the 
food and by gestures and grunting the notion was conveyed to him 
that his help was wanted. On several occasions the ape climbed to 
his shoulders and used the keeper as a vaulting pole. A dependence 
of this kind on a keeper of animals is perfectly analogous to the 
appeal to authority mentioned as a deterrent in human reasoning. 
It has been observed frequently in students who, asked to tie the 
two strings together in Maier’s experiment, literally withdrew from 
the field all the while “registering” an appeal for help from the 
instructor. 

In other experiments with the chimpanzees a short stick within 
reach could be used to obtain a long one out of reach. The long 
stick would reach to the incentive, but the short one wouldn’t. In 
cases of this kind, which greatly increased the complexity of the 
_ problem, the apes were sometimes observed to take a box which had 
been previously successful for suspended food and, as if intending 
to use it as a rake, push it in the direction of the food on the ground 
beyond the bars. A box makes a very unsatisfactory rake at best; 
to get it through the bars was impossible. But here, again, we have 
a response pertectly analogous to responses that you have certainly 
seen in other people even if you have not observed it in yourself. 
I am reminded of a rather dense student who finally grasped the 
notion of disparate images in connection with space perception. But 
ever after in the face of difficult problems, however remote from 
space perception, we were certain to hear something about disparate 
images from this particular person. A response that had been suc- 
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cessful once was used again and again because the student lacked 
the ability to discriminate its suitableness in exactly the same way 
that the ape failed to perceive that the box which had been success- 
fully used in another connection wouldn’t go through the bars of 
his cage. | 


In all of these experiments, Kohler observed that a problem 
was difficult to the extent that it was impossible for the ape to 
survey the total situation. A stick placed in close proximity to the 
food was more likely to be used than one placed so that the 
chimpanzee could not see both the tool and the incentive at the 
same time. Items that are located together in space belong in 
Kohler’s terminology to one constellation, whereas if they are more 
dispersed they may be grouped into different patterns. Whatever 1s 
a part of one perceptual pattern 1s difficult to separate and to in- 
tegrate with another. This generalization is illustrated in another 
experiment that he made. Instead of the sticks used in some experi- 
ments, a small bush or sapling was planted in the cage, any branch 
of which would make a suitable wand or rake. But zt was a much 
more difficult problem to separate a branch from the plant and 
thereby make a stick than it was to use sticks already provided. 
Things perceived in a certain setting, or belonging to a particular 
constellation, are so definitely a part of that setting that their 
utilization in some other setting is particularly difficult. This ob- 
servation is as true of human problems as it is for the chimpanzee 
attempting to employ a stick which is not perceptually separate. 
Man’s superiority over the chimpanzee in being able to make use 
of only the essential elements of a concrete situation depends in 
part on this ability to use words as symbols for the various parts of 
a specific situation. Words and symbols are more easily manipulated 
into new constellations than objects themselves are. 

Kohler also investigated the possibilities of invention among the 
chimpanzees. If a chimpanzee is given two sticks, neither of which 
will reach the food alone but which can be jointed together so that 
they make a stick of sufficient length, will the chimpanzee ever 
succeed in manufacturing the long stick? Kohler found that only 
one of his animals was able to achieve the long stick. It happened 
this way: 
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. - - He pushes one of the sticks out as far as it will go, then takes 
the second, and with it pushes the first one cautiously towards the ob- 
jective, pushing it carefully from the nearer end and thus slowly urging 
it towards the fruit. . . . (In this way he actually touches the fruit with 
the first stick several times.) . . . The proceeding is repeated; when the 
animal has probed the stick on the ground so far out that he cannot 
possibly get it back by himself, it is given back to him. But although 
in trying to steer it cautiously, he puts the stick in his hand exactly into 
the cut (the opening where they are to be joined) of the stick on the 
ground and although one might think that doing so would suggest the 
possibility of pushing one stick into the other, there is no indication 
whatever of such a practically valuable solution. Finally, the observer 
gives the animal some help by putting one finger into the opening of 
one stick under the animal’s nose (without pointing to the other stick 
at all). This has no effect; Sultan, as before, pushes one stick towards 
the objective, and as this pseudo solution does not satisfy him any 
longer, he abandons his efforts altogether, and does not even pick up the 
sticks when they are both thrown through the bars to him. The experi- 
ment has lasted over an hour and is stopped for the present, as it seems 
hopeless, carried out like this. As we intended to take it up again after 
a while, Sultan is left in possession of his sticks; the keeper is left to 
watch him. 

Keeper’s report: “Sultan first of all squats indifferently on the box, 
which has been left standing a little back from the railings; then he gets 
up, picks up the two sticks, sits down again on the box and plays care- 
lessly with them. While doing this, it happens that he finds himself 
holding one rod in either hand in such a way that they lie in a straight 
line; he pushes the thinner one a little way into the opening of the 
thicker, jumps up and is already on the run towards the railings, to 
which he has up to now half turned his back, and begins to draw a 
banana towards him with the double stick. I call the master; meanwhile, 
one of the animal’s rods has fallen out of the other, as he has pushed — 
one of them only a little way into the other; whereupon he connects 
them again.” 


All of this description shows that occasionally chimpanzees will 
be found who are able to fabricate very simple instruments. But 
since there has been no real follow-up in these studies, it is not 
clear how far it is possible for these animals to go. After the experi- 
ments are over the creatures revert again to a simple caged-animal 
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existence in which care is provided by a keeper. The profound 
effects upon people of a protected life of an analogous kind have 
been observed to lead to a complete lack of accomplishment. It is 
probably equally true that an anticipation of every need has a 
deleterious effect on chimpanzees. 

Aside from all this, another hindrance to more complex accom- 
plishment on the part of chimpanzees is their complete lack of 
language mechanism. Although there is some use of symbolism,*° 
Kohler and others have observed that there is very little value in 
allowing one chimpanzee who cannot accomplish a given act to ob- 
serve another who can. This means that every animal has to learn 
all of his repertoire for himself. Cultural background is nonexistent 
for every generation starts de novo. If such a condition obtained 
among human beings we would still all be living in caves and 
hunting with clubs. Every human generation, for the most part, 
starts where the previous one has left off. Its accomplishments, 
through the symbolism of words, are built onto the accomplish- 
ments of people that it has never seen. 

Further problems having to do with what are called the “higher 
mental processes” as well as those in which most of the data are in 
the animal rather than the human field are those relating to delayed 
response and to abstraction. The delayed response problem is simply 
this: If an animal, human, or infrahuman receives a stimulus now, 
he can apparently react to it a few seconds, a week, or a month from 
now, depending upon his position in the animal series. Hunter 
made the first experiment in this field in 1913. He found that if the 
experimenter expected a rat to select one of three doors that had 
just been lighted up in order to be rewarded there with food, the 
delay after the light had been turned off could be only about two 
seconds. He also worked with dogs and with one child and found 
correspondingly longer delays possible. Using a somewhat different 
method, Kohler found that chimpanzees could “delay” several 
hours. The mechanism of this response has never been identified. 
We know that it is not true that the stimulus is dammed up in the 
central nervous system somewhere and released at an appropriate 


15J, B. Wolfe, “The Effectiveness of Token-Reward for Chimpanzees,” 
Comparative Psychology Monographs, 1936, 12, 1-72. 
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time. Hunter thought that in rats bodily orientation was responsible 
for the response. If the rat remained “pointed” at the position 
where the stimulus had been he would choose correctly, but later 
work has shown that explicit bodily orientation does not have to be 
maintained. In people the response can be seen to be related to the 
language mechanism, but there is no generally accepted expla- 
nation. To go into the controversy extensively would take us too 
far afield. Interested students will find a summary of the literature 
to 1935 in Maier and Schneirla, Principles of Animal Psychology. 

The problem of abstraction involves essentially what Kohler 
was requiring of his apes when he furnished them with a small 
tree from which they could manufacture sticks that would reach 
food. They were to abstract “stick” from a collection of “sticks” 
called a tree. Abstraction is the essential mechanism in the problem 
of classification. When a series is arranged the individual items 
which have numerous properties are grouped according to some 
abstract quality. Rocks varying in size, shape, color, and so on, can 
be arranged in a “hardness” series quite independent of any other 
quality. The problem of classifying is one of the preliminary steps 
in any science. The growth of a young science depends on the ade- 
quacy, for their purpose, of the particular qualities which are to be 
abstracted. Thus in some early zoological classifications, bats were 
classed with birds because they fly. But it turned out that their fly- 
ing was relatively unimportant in zoology and that the qualities 
of their reproductive mechanisms, together with other morpho- 
logical considerations, throw them definitely into the classification 
“mammal.” 

Everywhere in science superficial resemblances are not im- 
portant; the most useful classifications are made on the basis of 
hidden, unobtrusive qualities. We have seen how sleep and hyp- 
nosis were confused (Chapter VII) on the basis of a most striking 
resemblance in the apparent behavior in the two states. Little prog- 
ress was made in understanding hypnosis until it was shown that 
the resemblance was entirely superficial, like the resemblance of 
bats to birds and whales and porpoises to fish. 


16 McGraw-Hill Book Company, New York, 1936. 
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Because the perception of abstract qualities was so important 
in human activities it was deemed an indicator of higher thought 
processes *‘ until recently, when it was shown that the lowly rat 
and other subhuman forms could abstract qualities like “triangular- 
ity” with sufficient accuracy to pass difficult test situations.** In the 
animal field there is a considerable literature growing up in “ab- 
straction” or, as it is generally called, “equivalence of stimuli.” *° 


Summary of the chapter—To say that reasoning or thinking 
differentiates man from the lower animal forms is not true in the 
light of experimental evidence, which shows that the only dif- 
ference in the behavior of the various animal forms is in the com- 
plexity of the problems that can be solved. Man has a tremendous 
advantage over forms that do not have language because reasoning 
and reflective thinking are most efficiently accomplished by means 
of symbols. Symbols once invented can be handled independently 
of the objects they originally designated so that in effect man pos- 
sesses “two worlds.” Aside from language, the use of tools by human 
beings as extensions and improvements of manipulatory organs like 
the hands is of the greatest significance. 

Effective use of tools cannot be accomplished without the sen- 
sory, motor, and central nervous equipment possessed by man. The 
hope of future experimentation in the field of problem solving 
should be, according to one student *° of the field, “directed at de- 
termining what the factors are which condition the success of one 
individual or genus, and the absence of which limits the achieve- 
ments of another.” Most of the work, he feels, has been of a pre- 


17C, L. Hull, “Quantitative Aspects of the Evolution of Concepts: An Ex- 
perimental Study,” Psychological Review Monographs, 1920, 28, 85. 
18P, E. Fields, “Form Discrimination in the White Rat,” Journal of Com- 
parative Psychology, 1928, 8, 143-58; “Studies in Concept Formation,” 
Comparative Psychology Monographs, 1932, 9, 70. 
197, W. Gellerman, “Form Discrimination in Chimpanzees and Two-Year- 
Old Children,” Journal of Genetic Psychology, 1933, 42, 3-50. 
J. A. Gengerelli, “Studies in Abstraction in White Rats,” Journal of Genetic 
Psychology, 1930, 38, 171-202. 

‘ H. Kliiver, Behavior Mechanisms in Monkeys, University of Chicago 
Press, Chicago, 1933, pp. 387. 
20 Kenneth W. Spence, “Experimental Studies of Learning and the Higher 
Mental Processes in Infra-Human Primates,” Psychological Bulletin, 1937, 
34, 806-50. 
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liminary nature in an attempt to find out what animals can do in 
comparison to man and to one another. We do not now know how 
important previous habits are in comparison with structural equip- 
ment in determining the accomplishment of either man or animal. 
Among the many structural factors we do not know relatively 
which are more important. Aside from gross structural defects, as 
in some of the low-grade feeble-minded, we have no explanatory 
principles in this field. 

One of the elements of habit equipment that is important in 
limiting reasoning has been demonstrated by Maier in what he calls 
“direction.” He showed that if habitual ways of regarding problems 
could be overcome, solutions occurred in larger proportions, This 
observation is probably a special case of the difficulty Kohler noted 
in connection with his chimpanzees—an item perceived in one con- 
stellation is difficult to abstract from its concrete setting so that it 
becomes free for incorporation into new forms. 


AVL 


/ 

LEARNING, THINKING, IMAGINING, 
DREAMING, AND THE BRAIN 
es theorizing about the part that the brain plays in de- 

termining behavior led to the mistaken notion that the brain 

somewhat resembles the wax cylinder of a dictaphone. Im- 
pressions made on it by experience were thought to be recorded 
in much the same way that the cutting head on this instrument 
makes grooves of varying depth in the soft wax surface. Memory 
was explained by actual physical impressions which remained en- 
graved on the surface after the experience itself was long gone. In 
an extreme form this theory called for an exact location in the brain 
for each different thing a person could recall: a different brain cell 
stored each item of experience. Forgetting meant that with time the 
precisely engraved experiences lost their detailed contours, became 
fragmented and badly eroded. Things that one couldn’t forget were 
incised so deeply through the intensity of the original experience, or 
through the constant recurrence of experiences of lesser intensity, 
that they resisted the smoothing effect of time. 


Anatomical evidence—Early anatomical evidence seemed to 
strengthen this theory. Locations were found on the exposed brains 
of animals that when directly stimulated resulted in fairly definite 
movements of individual muscle groups. From certain brain areas 
uniformly in different animals, movements of the digits, the hind 
legs, the forelegs, the head and lips could be elicited. All this was 
very impressive. It led to the notion that sense organs were con- 
nected with the muscles through the nervous system, like subscribers 
are interconnected by a telephone system. All the facts which 
violated this notion were unknown at the time this generalization 


was made, 
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As the nerve pathways from the eyes and the ears and the nose 
and the other sense organs were traced they seemed to lead uni- 
formly to definite brain areas—from the eyes to the rear of the 
brain, and from the ears to the temporal region. From observations 
on the difference between man and animals and from clinical cases 
among men in which certain deficiencies were observed, other areas 
of the brain were supplied with theoretical properties when the 
anatomical evidence was not so direct. Thus there were centers 
isolated for reasoning in the frontal lobes because men, who could 
reason—compared with animals, who were not supposed to be able 
to reason—had a greater development of the frontal lobes. For the 
same reason, speech was located in the parietal lobes. There was 
even supposed to be a difference in the locations of written and 
spoken language. 

All this development is quite independent of the story of 
phrenology (see Chapter II) which asserts that in the individual a 
difference can be discerned between the psychological properties and 


the surface contours of the skull. It is true, however, that Gall and |." 


Spurzheim, the founders of phrenology, made significant non- 
phrenological observations and thus contributed to our present 
understanding. 


fe BEHAVIOR STUDIES WITH RATS 


As we have pointed out, the sensory nerves from the retina of 
the eye, after a series of fairly complicated connections, finally end + 
in the outer layer of the brain on the extreme back surface. An 
area of this kind on the cortex is called a projection area. Anatomical 
evidence of this kind would lead one to believe that if these occipital 
lobes are invaded and destroyed in any way, the individual would 
become hopelessly blind. 

Lashley has tested this hypothesis experimentally by having a 
1 They do not actually end here except for purposes of arbitrary classification. 
The occipital surface is a tremendous distributing and connecting center. 


Nerves can be traced from this area to motor end organs of wide distribution 
over the whole body. 
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group of white rats learn a problem which required a visual dis- 
crimination. A special apparatus presented two areas—one brightly 
lighted, the other dark. By always allowing the animals to eat after 
going through a passageway containing the light and by always 
giving them a slight shock if they entered the darkened passage, all 
of the animals soon learned to take the lighted alley without ex- 
ception. The apparatus allowed the light to be presented first on 
one side and then on the other in some random order so that the 
experimenter could be certain that they were actually reacting to the 
brightness and not to the position, right or left, of the stimulus 
pattern. Since rats learn position habits very readily, a control of 
this kind is absolutely necessary. 

After the problem had been learned, the skull of the animal was 


_ opened—under deep anesthesia, of course—and the exposed brain 


surface was destroyed by cautery. Ten days later, after they had 
recovered from the effects of the operation, the rats were tested for 
retention. : 

Animals so operated were no longer able to make brightness 
discriminations. The ten-day delay for the recovery from the opera- 
tion did not cause the forgetting because normal animals who served 
as controls showed but slight decrease in their scores. 

Another control experiment showed that the same amount of 
brain substance destroyed in other regions produced no loss of the 
habit. It would appear that the hypothesis has been substantiated. 
If an animal has to make brightness discriminations it would appear 
that he must have a complete visual projection area in the cerebral 
cortex. | 

But in an extension of this experiment it was shown? that 
animals devoid of cerebral cortex in the occipital region could re- 
learn brightness discriminations which were lost as a result of the 
operation. 

The only possible interpretation of these facts is that some 
other uninvaded part of the brain took over the function of the 


2K. S. Lashley, “The Relation between Cerebral Mass, Learning, and Reten- 
tion,” Journal of Comparative Neurology, 1926, 41, 1-58. 
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areas that were destroyed.® Similar studies have been made on the 
auditory areas with the same conclusions and interpretations.* 

If an auditory discrimination has been learned, it is destroyed 
along with the destruction in the temporal lobes; invasion of the 
other lobes causes no loss of the habit. But if the temporal area is 
destroyed first, and then the animal is trained in an auditory dis- 
crimination, he learns as readily as an intact animal. As a matter 
of fact, there is a very slight advantage for the operated animals in, 
both the brightness discrimination and the auditory problem. 

When the experimenter opens the skull and touches the sur- 
face of the brain with a cautery, he cannot be certain exactly how 
much of the brain tissue is going to be destroyed. Considerable skill 
is required in order to confine the injury to the cortex. If the sub- 
cortical structures are involved, the results for that animal have to 
be discarded. The experimenter knows in general whether the 
damage will be large or small, but a precise measurement must wait 
until after the behavior data are collected and the animal is finally 
sacrificed. After the animal’s death, the entire brain is removed 
from the skull and preserved in the proper solutions. Even yet it is 
impossible to tell how much cortex was destroyed. The scar can be 
seen on the brain surface, but it has little relation to the amount 
of damage that is done immediately under the external surface. The 
subsurface damage can be observed only by making cross sections 
of the entire brain. 

The results of studying these cross sections by means of a 
microscope are transferred to greatly enlarged charts that have been 
prepared beforehand. Figure 51 shows an injured area in the oc- 
cipital lobes (visual area) taken from one of these reconstructions 
of a rat’s brain; Figure 52 shows an injury confined to the auditory 
area. The areas shown in black are measured with an engineering 
instrument (planimeter) designed for measuring the areas of ir- 
regular figures. Then the per cent that this magnitude is of the total 
brain area is computed. 
3K. S. Lashley, “Vicarious Function after Destruction of the Visual Areas,” 
American Journal of Phystology, 1922, 59, 44-71. 

*L. E. Wiley, “The Function of the Brain in Audition,” Journal of Compara- 


tive Neurology, 1932, 54, 109-41, and “A Further Investigation of Auditory 
Cerebral Mechanisms,” Journal of Comparative Neurology, 1937, 66, 327-31. 
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When these measurements and computations are made and re- 
lated to the errors made in the retention tests, it turns out that with- 
in the occipital region where, as we have just seen, an extensive 


Fic. 51.—The reconstruction of an extensive injury to the occipital, or visual area. 
(After Lashley, courtesy of the University of Chicago Press.) 


Fic. 52.—The reconstruction of an injury confined to the temporal, or auditory 
regions. (After Lashley, courtesy of the University of Chicago Press.) 


lesion produces a complete loss of the brightness discrimination 
habit, lesser injuries produce smaller effects. The amount of inter- 
ference with the habit is roughly proportional to the amount of 
damage that was done by the cautery. A small lesion produces a 
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few errors, but an extensive lesion produces a complete loss of the 
habit. 'The same is true for the auditory habit. 


Localization of the maze habit—Learning a relatively more 
complex function like a maze does not depend upon any single 
sense department as a visual discrimination depends on the eyes and 


Total Number of Errors 


Per Cent Destruction 


Fic. 53.—The relation between the per cent of destruction and the number of errors. 
(After Lashley.) 


the visual projection areas in the brain. An animal deprived of the 
use of one sense department through an operation or through 
stimulus control ® will depend upon other cues. Lashley has studied 
the effect of brain injury on the learning of simple mazes and has 
related the amount of destruction to the number of errors made in 
the process mastering the mazes. 

° Making the entire field uniform so that no differences exist in excitatory 
field which can serve as cues at critical points. Presumably a complete con- 


trol of this kind over all factors including internal ones in the animal would 
result in an insoluble problem. 
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Typical results showing this relation are exhibited in Figure 53. 
This diagram shows that there ts some relation between the number 
of errors made and the per cent of destruction. ‘The relationship is 
not very precise. The animal with the largest per cent of the cortex 
destroyed requires a little over 1,200 trials to learn a maze that re- 
quires almost 2,200 trials for one that has suffered about 15 per cent 
less destruction. Our interpretation would be that there are other 
factors, aside from that under observation, that determine how many 
errors a rat will make. One of them might be his ability before the 
operation was made. Another might be a lack of reliability in the 
maze, but in spite of these and other factors there still exists a 
definite trend to the data. 

From a close study of the areas in which the destruction took 
place it was evident that, unlike the visual and auditory habits, 
maze learning has no localization within the cortex. It is the amount 
of destruction, not its locus, that is the determining factor in slowing 
up the learning. 


2, CLINICAL OBSERVATIONS ON HUMAN BEINGS 


There have been several cases of brain tumor in human subjects 
that have necessitated the removal of large portions of the brain. 
In three such cases reported by Dandy ° one entire half of the brain 
was removed. Because subcortical structures were removed along 
with the cortex, the patients were hopelessly paralyzed on one side 
of their bodies, but there were no signs of deterioration or dis- 
orientation. As a matter of fact, there was marked improvement in 
the way the patients could carry on conversation. With the tumor 
they were showing signs of breakdown, but with the tumorous 
growth removed along with half the brain, they improved. Dandy 
was very much surprised by these results. He had expected the 
patients to show a considerable loss of ability to reason when one 
6 Walter E. Dandy, “Physiological Studies Following Extirpation of the Right 


Cerebral Hemisphere in Man,” Bulletin, Johns Hopkins Hospital, 1933, 53, 
31-51. 
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half of their frontal lobe complement was removed, but they did 
not do so. 


Observations on monkeys—More recently Carlyle Jacobsen ‘ 
has studied the effect of removing the frontal lobes in monkeys. 
These observations are more convincing than those on human sub- 
jects because the whole thing can be planned beforehand, and the 
monkey can be trained before the operation and retrained after- 
ward. We generally know little about human subjects beforehand, 
and more frequently than not observations on them afterward are 
made by surgeons who are more adept with a scalpel than in psy- 
chological discernment. 

Jacobsen ® found a distinct difference in the effects of frontal 
lobes removed in infant monkeys and in adults. Effects that were 
enduring with adults were only temporary with infants. This would 
make it appear that after specialization has taken place, to remove 
certain areas produces permanent effects, but before specialization 
has taken place some other part of the brain takes over the function 
of the destroyed area. 

Jacobsen also found that the frontal lobes seemed to have a 
specific function in the delayed reaction tests that were given after 
the operation. Animals so operated were less capable in being able 
to solve a problem if there was any delay between the occurrence 
of a stimulus and the required response. _ 


Summary of these studies—The notion that particular parts of 
the brain are responsible for specific acts is in error. Some of the 
phylogenetically older parts of the brain do have specific functions, 
but the neopallium in rodents® and in infant primates is pretty 


7 Carlyle Jacobsen, “Functions of Frontal Association Areas in Primates,” 
Archives of Neurology and Psychology, 1935, 33, 558-569, and Comparative 
Psychology Monograph, 1936, 13. 

8 Carlyle Jacobsen, F. V. Taylor, and G. M. Haslerud, ‘Restitution of Func- 
tion after Cortical Injuries in Monkeys,” American Journal of Physiology, 
1936, 116, 85-6. 

® This generalization is further substantiated in the work of N. R. F. Maier, 
who found that “reasoning” in the white rat was as nonspecific as Lashley 
had found maze learning to be. Cf. ‘The Effect of Cerebral Destruction on 
Reasoning and Learning in Rats,” Journal of Comparative Neurology, 1932, 
54, 45-75; ‘Cortical Destruction in the Posterior Part of the Brain and Its 
Effect on Reasoning in Rats,” Journal of Comparative Neurology, 1932, 56, 


179-214. 


OF GENERAL PSYCHOLOGY 307 


general in its function. Destruction of specific areas does not produce 
the effect one would expect if every experience had a specific 
location in the cortex. We infer that among primates specificity of 
function is more precise than it is among rodents, but even here 
clinical observations indicate that a considerable part of the cortex 
can be removed without seriously affecting behavior, particularly if 
the injury is made during infancy before specific patterns develop. 


oy THINKING 


What happens when a person thinks? Is it, as an older psy- 
chology taught, totally a matter of brain activity? Is it true that 
thinking is a function of the cerebral cortex in the same way that 
contraction is the function of a muscle? Or is it true that the 
motor segments are an integral part of the thinking process? Even 
when overt movement cannot be observed, however intently we 
scrutinize a thinking person, is it true that muscular movement is 
still present but at a low level of intensity? This latter notion, that 
thinking is a matter of implicit bodily movements—a kind of a 
shorthand, low energy-level way of dealing with things as a sub- 
stitute for actually performing the movements of handling them— 
has been subjected to experimental test. 

For many years the experimenters had to depend on mechanical 
devices fastened directly to various muscle-groups to magnify the 
tiny muscle changes (if any) that are present when we think. These’ 
devices were usually unsatisfactory because even if they showed nd 
activity it was no proof that activity wasn’t there. It was recognized 
that the instruments were very insensitive and that a considerable 
amount of activity might have been present in amplitudes too small 
to be recorded. 

With the development of thermionic amplificatien—the same 
kind of amplifying that enables a radio set to pick up very feeble 
radio signals and make them audible—it became possible to amplify 
small potentials that come about as a result of nerve and muscle 
activity..° These potentials are very weak—sometimes in the relaxed 


10Edmund Jacobson, “Electrophysiology of Mental Activities,” American 
Journal of Psychology, 1932, 44, 677-94. 
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subject they are of the order of a millionth of a volt. After they are 
amplified they are made strong enough to affect a very sensitive 
string galvanometer, whose vibration under the control of potentials 
is then photographed on a moving film. 

The increased sensitivity of this apparatus over the old me- 
chanical and pneumatic devices had one drawback: the instrument 


sometimes turned out to be too sensitive. When most people lie 


with eyes closed in a darkened and partially soundproof room and 
are instructed to relax, unless they are actually sleeping the action- 
currents are still present to such an extent that the instructions “to 
think of something” produce no observable changes in the record. 
There is so much “spontaneous” activity that the increment pro- 
. duced by the special instructions is no more detectable in the total 
pattern than a thirteenth person’s voice in a room where twelve are 
already loudly talking. But if a subject is trained to relax, the record 
becomes steadier and provides a stable base line against which com- 
parisons can be made. Under these conditions. the instructions to 
think—to solve a problem—result in easily observed differences in 
the record. 

When the galvanometer is recording practically a straight line 
from the right biceps muscle, a signal is given to the subject to 
_ begin thinking or imagining a movement of the right arm. Within 
a fraction of a second the galvanometer string begins to swing and 
continues to do so until the signal to stop thinking is given. Control 
electrodes put on other parts of the body show that the action cur- 
rents are confined to the regions that the subject is instructed to 
think about. They do not involve the whole body. Another control 
—“This time when the signal is given do not imagine a movement 
in the right arm, remain relaxed”—shows that the action currents 
are not due to the subject’s hearing the signal. 

In about half the cases where various subjects were required 
to: “Imagine writing your name”; “Imagine yourself rowing a 
boat”; “Imagine yourself boxing”; “Imagine scratching your chin”; 


‘and so on, it turned out that there was no great difference in the — 


record when a comparison was attempted between the experimental 
period and the pre-experimental relaxed period. In some of these 
cases the subjects reported that they visualized themselves perform- 
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(Courtesy of Edmund Jacobson) 


by a white line. A similar line indicates the end of the imagining process. During the 
interval, lasting a little more than a second, the subject was to “imagine lifting a ten-pound 
weight with the right arm.” The potentials are recorded during this interval as shown. 

Record 2. The subject is to imagine lifting with the left arm. The right-arm 
record shows no electromyographic response. 

Record 3. Two distinct volleys are separated by a relaxed period when the subject 
is instructed to “imagine hitting a nail twice with a hammer held in the right hand.” 

Record 4. The record shows typical responses in the imagining of rhythmical acts 
like rowing a boat. 
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ing these acts rather than taking part in them. If the subjects were 
reported accurately, then potentials should be available for registra- 
tion near the eyeballs. An analysis of records obtained from these 
points indicate that in imagining the Eiffel Tower, for instance, the 
eyeballs move slightly upward, somewhat as they actually would 
do if the tower were really seen. 

In different subjects the same muscles do not always contract 
during the imagination of a particular act or object. But the results 
do indicate that if these contractions are absent in one region, they 
will be found in another. This principle explains why the instruc- 
tion to “imagine using the right arm” is not znvariably followed by 
action-potentials in the right arm; in some instances the subject 
merely visualizes the act, and if he does, movements are made in 
the region of the eye. 

Aside from imagining an experience kinesthetically or visually 
a person may think about it in terms of words.’* If he does, we 
might expect that electrodes in the muscles of the tongue or under- 
lip would pick up potentials associated with tiny muscular move- 
ments in these regions. 

Instructions to the subject which were designed to bring out lip 
and tongue movements include: “Imagine counting”; “Imagine 
telling your friend the date”; “Recall certain poems or songs”; 
“Multiply numbers.” Almost anyone would agree that tongue move- 
‘ments would be associated with these acts even though they refused 
- to agree that “mental” processes did not accompany them. But the 
subjects were also instructed to “Think of ‘eternity’”; “Think of 
electrical resistance”; “The meaning of ‘incongruous’; of ‘ever- 
lasting.’ ” Most people would hold that thinking of these abstractions 
is a purely “mental” process. During the experimental periods there 
are potentials for all these instructions which disappear in the re- 
laxed subject. The vibrations occur in patterns which evidently 
correspond to those present in actual speech. The kinds of instruc- 
tion given above are different from those like “Imagine moving your 
left arm,” because here there are no arm-potentials. Thinking in 
abstract terms is then a matter of incipient movement of the speech 


11 There are, of course, other possibilities. These are merely the most fre- 
quent ways of imagining. | 
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apparatus at so low a level that the ordinary subject overlooks it 
entirely. The reverse is also true: in imagining a left-arm move- 
ment no potentials are present in the speech regions. 


4. DEAF-MUTES 


In deaf-mutes the principal organs of speech are the fingers 
and hands rather than the tongue and lips. Deaf-mutes therefore 
become valuable subjects because it is much easier to attach elec- 
trodes to the hands, arms, or fingers than it is to put them on the 
tongue and lips. It was L. W. Max of New York University who 
first pointed out these advantages *” and was the first to examine 
the action-potentials from these regions in deaf-mute subjects. The 
apparatus that he used was very similar to that used by Jacobson, 
although there were important technical differences that we cannot 
go into here. ; 

Max found that he could get subjects to relax enough to provide 
a stable base line by allowing them time to get used to the experi- 
mental setup.** They were allowed to lie on a wide bed in a dark- 
ened quiet room. Under these conditions, although they were tense 
at first, most of the subjects learned to relax without any direct 
training in relaxation. In this respect his experiment is entirely dif- 
ferent from that of Jacobson.[One girl was unable to relax after a 
prolonged attempt before the experiment started. This preliminary 
general training was in the hands of an assistant. When Max him- 
self took over the experiment in order to find out why the girl 
could not relax when the others could, a satisfactory record was 
secured in a short time. Higher responses returned when the same 
assistant again took charge. It turned out finally that the girl was 
in love with the ey and was therefore tense when he was 
around. Other subjects were tense because they thought that certain 
assistants were too brusque or unsympathetic. All records affected 
by factors like these had to be discarded. 

12 Louis W. Max, “An Experimental Study of the Motor Theory of Con- 
sciousness,” Journal of General Psychology, 1935, 12, 159-75. 


13 Louis W. Max, “An Experimental Study of the Motor Theory of Con- 
sciousness,” Journal of Comparative Psychology, 1937, 24, 301-44. 
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The subjects did not know that their finger movements were the 
principal interest of the experimenters. The electrodes were attached 
to the forearm over the flexores digitorum, the muscles which 
control finger movement. The potentials were thus picked up some 
distance away from the fingers themselves. There were eighteen 
deaf subjects and sixteen hearing subjects who were used as con- 
trols. Five of the eighteen deaf subjects were more intensively 
studied because they could relax better than the other thirteen. 
Some of the subjects volunteered because they were interested in the 
problem, others were in effect paid for serving for they were drawn 
from the relief rolls. 

Two amplifiers and two string galvanometers were used. Gen- 
erally the electrodes were placed on the two arms, two on each arm, 
so that simultaneous records could be obtained from these parts, but 
other segments, such as the eye and brow region and the legs, were 
also used as controls. 

Analysis of hundreds of records from these subjects shows that 
finger movements are present in deaf subjects when they are solving 
problems, imagining, and dreaming. These movements are not pres- 
ent in hearing subjects. In hearing subjects this activity is present in 
the tongue and lips, could it be recorded satisfactorily. The finger 
movements of deaf subjects during a dream are sometimes com- 
plete enough so that someone who knows the manual language 
signs can infer what the dream is about in the same way that, with 
hearing subjects, ordinary speech sounds give enough significant 
information so that a listener can accurately reconstruct a dream of 
the sleep-talker. 

The records shown in Figure 55 indicate the kinds of records 
that Max obtained from his subjects. We are particularly interested 
in records 11 and 12. Record 11 (Figure 55) shows an entirely im- 
plicit imagining response. The subject is totally unable to report 
any movement at all, but the instrument shows three distinct peri- 
ods of activity corresponding to what the subject would call three 
entirely “mental” performances. The amplifiers and the galvanom- 
eters are more sensitive than the subject’s own kinesthetic sense 
organs. Record 12 shows the electromyographic responses when the 
sensitivity of the instrument is greatly reduced and the same subject 
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actually “signs” the same word that he merely “imagined” in rec- 
ord 11. The response in record 12 was entirely overt. It was evident 
to the subject and to everybody who watched him that there were 
two distinct responses; the word “heavy,” chosen because in “sign- 
ing” it calls for distinctive movements, was repeated once. 

There are three comparisons that can be made from these two 
records. First, the two overt “signings” of the same word in record 
12 do not result in exactly the same pattern of response; ** second, 
there is no precise similarity between the implicit and the overt 
records; third, there are three zmplicit responses in the time that is 
required for two overt responses. These observations allow us to 
conclude that implicit responses are considerably more rapid than 
equivalent overt responses. The same conclusion is suggested when 
we observe that silent reading is faster than oral reading. 

It should also be emphasized that nobody can read these elec- 
trical records. One cannot tell from the record what a person is 
thinking about; he can only infer that reasoning, imagining, or 
dreaming is taking place. That no one ever will be able to read a 
person’s thoughts from these records is strongly suggested by theo- 
retical considerations that we cannot go into here, but we must also 
remember that at one time it was “scientifically proved” that an 
airplane could never fly. Action-potential researches are about in the 
same stage of development that airplanes were in when this dis- 
couraging prediction was made. 


5. “BRAIN WAVES” 


Electrical potentials of the brain, popularly known as “brain 
waves,” were first discovered in animals in 1875, but not until the 
beginning of the present decade were extensive experiments made 
nor did widespread interest in the phenomenon develop. In 1929, 
14Tt has been said that no two responses of whatever kind are exactly iden- 
tical. 


15 This section was written by Donald B. Lindsley, School of Medicine, 
Western Reserve University. 
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Hans Berger,*® a German investigator, first recorded electrical vari- 
ations from the surface of the head of intact human subjects. In a 
series of well-controlled experiments he was able to show that the 
electrical potentials are due to the activity of the brain itself rather 
than to the activity of neighboring muscles, circulatory pulsations, 
eye movements, or other artifacts. He demonstrated that the elec- 
trical changes recorded from the surface of the scalp are practically 
identical, except for differences in magnitude, with those recorded 
directly from the exposed surface of the brain, a fact which has 
greatly facilitated the investigation of brain potentials in human 
subjects. 

Several groups of investigators in this country and abroad have 
confirmed and extended many of Berger’s original observations in 
normal and pathological cases. They have studied sleep, uncon- 
sciousness, anesthesia, hypnosis, epilepsy, mental deficiency, and 
other psychologic and neurologic disorders in human beings and 
have performed significant experiments on animals. Students inter- 
ested in the details of this work will find Jasper’s*’ recent review 
of it valuable. 

In Berger’s original experiments potential changes were led 
from two needle electrodes inserted through the scalp or from two 
large pad electrodes attached to the surface of the scalp, usually 
one over the forehead, the other over the back of the head. Many 
recent investigations have employed small metal plate electrodes 
which may be placed fairly close together on the surface of the 
scalp over localized regions and which are held comfortably and 
securely in place by collodion or bandages. An electrode paste or 
jelly usually serves as the conducting medium between an electrode 
and the surface of the skin. Because of the differences in the pattern 
of the electrical activity over different regions of the head it is im- 
portant to know the position of the electrodes. 

Two main types of waves were described by Berger, alpha and 
beta waves. The alpha waves are large, rhythmic oscillations which 
16 Hans Berger, “Uber das Elektrenkephalogramm des Menschen,” Archiv 
fur Psychiatrie und Neurologie, 1929, 87, 227-70. 


17H. H. Jasper, “Electrical Signs of Cortical Activity,” Psychological 
Bulletin, 1937, 34, 411-81. 
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may be observed best when the subject is quiet and relaxed, with 
sensory stimulation at a minimum. In normal adult subjects alpha 
waves range in frequency from 8 to 13 per second with an average 
of about 10 per second. The potentials are of the order of 10 to 100 
millionths of a volt. The beta waves are even smaller and faster 
and are often superimposed on the alpha waves. Their frequency 
ranges from about 20 to 50 per second. Although alpha and beta 
waves appear in records from most regions of the head, the alpha 
waves are more prominent over the occipital, parietal, and tem- 
poral regions, whereas the largest beta waves are usually found in 
the frontal region, particularly over the motor area. 

Alpha waves are diminished in amplitude or abolished entirely 
by visual, auditory, tactual and pain stimuli, but the beta waves do 
not seem to be affected. “Mental” arithmetic or problem solving 
often diminishes or abolishes the alpha rhythm for the duration of 
the problem-solving process. The reason for this seemingly para- 
doxical effect—amounting to a reduction in the electrical activity of 
the brain with increased stimulation—is not clear for the physiologi- 
cal basis of the alpha and beta waves is not entirely understood. 

According to the hypothesis proposed by Adrian and Mat- 
thews,*® individual brain cells when “at rest”—that is, in the ab- 
sence of external stimulation—are continuously and “spontane- 
ously” charging and discharging. It has been shown in simpler 
organisms that when groups of nerve cells are “spontaneously” 
active they tend to discharge in unison. Thus the extremely minute 
potentials from single neurones, too small to be detected through 
the scalp and skull, are thought to produce alpha waves when the 
thousands of brain cells constituting a particular region discharge 
synchronously. An external stimulus disrupts the synchronous dis- 
charge of the cells and destroys the summation effect, thus reducing 
or abolishing the alpha waves. 

Rhythmic alpha waves first appear in infants at about 3 months 
of age at a frequency of 3 to 4 per second. The frequency of alpha 
and other types of waves increases with age in children according 
to a definite growth function and reaches the fairly stationary adult | 


18E. D. Adrian and B. H. C. Matthews, “The Berger Rhythm: Potential 
Changes from the Occipital Lobes in Man,” Brain, 1934, 57, 355-85- 
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level between 10 to 12 years of age. In normal adult subjects the 
frequency of the alpha waves varies little from day to day and even 
from year to year. Likewise the pattern of the waves, whether very 
rhythmic or very irregular, remains much the same. It has even 
been suggested that the pattern of the waves is correlated with cer- 
tain characteristics of the personality but this finding has not as yet 
been substantiated. 

Recent studies of brain potentials during various stages of sleep 
have indicated that changes in the frequency, amplitude, and pat- 
tern of the brain waves constitute an important index of the depth 
of sleep. Modifications of the brain potentials during unconscious- 
ness and deep anesthesia are similar to those during sleep. Striking 
and characteristic changes occur in the brain potential records of 
epileptic patients slightly preceding and during convulsive seizures 
but a comparison of the records from normal and mentally deficient 
subjects has so far failed to reveal marked differences. 


One thing is clear: “brain waves” are not even remotely related 
to the kind of electrical activity that is imagined to be responsible 
for one person’s being able to read the mind of another. They are 
not capable of being transmitted over the distances required and no 
person has the receptive equipment required to pick them up. 


Summary of the chapter—The brain alone is not the organ of 
reasoning or learning or thinking or imagining or recalling or any 
other property of man. The greater elaboration of certain brain 
parts in comparison with other species makes it apparent that these 
parts are important to man, but to differentiate one person from 
another on the basis of microscopic differences in brain structure 
cannot now be done. It is even likely that it never can be done, and 
to expect to do it is to misunderstand the nature of psychological 
functioning. 

The principal experiments on localization of brain function are 
reviewed. They show that the brain is much less specific in its func- 
tion than might be expected. Characteristically, if one part is de- 
stroyed, another functions’ vicariously for it. The exceptions to this 
generalization are found in the subcortical nuclei which, if de- 
stroyed, result in permanent losses of function. 
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Experiments on the action currents present in imagery, think- — 
ing, problem-solving, and so on, show that the whole organism is 
involved in these processes—not just the brain. There is the further 
indication that to have a “mental experience” of these kinds means 
that objects and relations are dealt with in much the same way as 
if we were actually handling them, except that the implicit re- 
sponses are a kind of muscular shorthand. 


AVII 


INTELLIGENCE 


\ the beginning of this century, the Paris school directors 


were faced with the problem of the continuing increase in 

the enrollment in the elementary schools. A large part of the 
crowding was due to the fact that there was a large number of 
failing students. The directors appointed a special committee to find 
out which ones of these retarded students were capable and which 
ones were incapable of learning the ordinary classroom skills. The 
notion that some pupils were innately incapable and that others just 
weren't interested was then relatively new. The educational philos- 
ophy which charged school authorities with the responsibility of 
providing special facilities for the misfits in a system designed for 
the capable was just beginning to develop. 


1. BINET’S CONTRIBUTION 


The problem of finding a method for predicting the school 
achievement of children before their routine schooling had pro- 
 gressed very far was an intensely practical as well as a puzzling 
one. There was little to start with. One of the members of the com- 
mission, Alfred Binet, had for some twenty years been interested in 
the problem of reasoning and, as a matter of fact, it was the publica- 
tion of his book, L’étude expérimentale de Vintelligence (1903), 
that had been instrumental in his appointment to the commission 
on special classes. 

Liintelligence was a study of Binet’s two little girls, who had 
told him what they were thinking about while they solved various 
_ problems which he had proposed. He learned from this experience 
that there was nothing in problem-solving that corresponded to the 
317 
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kinds of things that in the decade preceding 1903 had been assumed 
to be related to it. 

In America, Cattel had examined and recorded the breadth of 
skulls, the hair and eye color, and the strength of grip and speed 
of movement of Columbia University students, but the newly devel- 
oped correlation methods had shown as early as 1901 that there was 
no relation between any of these things and the marks that Colum- 
bia University students were receiving in their courses." 


Method of demonstrating the validity of the tests—In a previ- 
ous study” that he had made himself, Binet had developed a 
method of testing out some of the things that were held by other 
psychologists at the time to differentiate between the dull and the 
clever students. Briefly the method consisted of this: Out of a class 
of thirty-two students, he selected two groups. One group consisted 
of the five best students in the class, and the other was made up of 
the six poorest. Binet reasoned that if the good students excelled 
the poor ones in his tests, the tests could then be made to serve the 
purpose of separating new students of unknown ability into two 
groups. One group would include those who, in the course of the 
educational process, would eventually prove to be good students. 
The other group would be found to contain the duller members of 
the class. In his preliminary tests, Binet measured the ability of 
these two contrasting groups of students to make tactual discrimi- 
nations, to count small points placed close together, to count the 
beats of a metronome, to copy printed material, to reproduce a de- 
sign which they had seen for a brief period of time, and to make 
1Clark Wissler’s The Correlation of Mental and Physical Tests (1901) 
which examined the Columbia University data can be held responsible for 
retarding for almost ten years any further work in this country on the prob- 
lem of intelligence. He showed that class standing correlated with reaction 
time to the extent of —.02; with association time +.08; with logical memory 
+.19; and with auditory memory +.16. He demonstrated that the correla- 
tion technique, itself, was adequate to find a relationship where one did 
exist. The correlation between the marks in the various subject matter fields 
was uniformly high. The study demonstrated that with the tools then avail- 
able, psychologists could not detect beforehand which people would be suc- 


cessful in college. 
? Alfred Binet, “Attention et adaptation,” L’Année Psychologique, 1899, 6, 


248-405. 
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reactions quickly. When the tests had been given and the results 
recorded, it turned out that some of the tests did not differentiate 
between the two groups at all. In some cases, the duller group actu- 
ally exceeded the superior. In other cases, there was no difference at 
all between the groups, but in some tests, particularly the copy test, 
the metronome test, and the design test, the bright children were 
clearly superior to the dull. We see, therefore, that Binet had suc- 
ceeded in isolating, by means of a scientifically controlled experi- 
mental procedure, tests of certain factors which were obviously in- 
volved in the process which differentiated good students from poor 
ones. Some of these tests, in improved form, are still in use today. 
Today we would be dissatisfied with Binet’s procedure. For in- 
stance, we would not be content to take just one class of students as 
a fair sample of all pupils; we would demand larger groups for the 
two extremes. Nevertheless this technique was a beginning in the 
right direction and is followed in principle today. 


The age scale—Binet’s major contribution to the field of test- 
ing, aside from demonstrating the kinds of items that would have 
to be included in an intelligence test, consisted of his development 
of an age scale. This notion was not completely developed until 
1908, and in that year he published, with his co-worker Simon, the 
first instrument that could really be called an “intelligence test.” 
The new notion that was elaborated in this test was that of scaling 
the items in difficulty and classifying them according to the average 
age of the pupils who could pass the respective test items. The scale 
started at the age of three years and, at this level, enumerated five 
things that a normal three-year-old child could be expected to do. 
They were the ability 


1. To show his nose, eyes, and mouth when asked by the examiner. 
2. To enumerate certain objects in a picture. 

3. To repeat two figures. 

4. To repeat after the examiner a sentence of six syllables. 

5. To be able to give his surname. 


- These items were not the product of Binet’s imagining of what 
youngsters ought to be able to accomplish. They were based on 
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actual observation of three-year-olds. Items placed at other age lev- 
els in the scale were selected on a similar basis. : 
At four the child was expected 


1. To name a key, a penny, and a knife. 
2. To repeat three figures. 
3. To differentiate between two lines. 


The scale continued through five, six, seven, eight, and nine 
years, with the items becoming increasingly difficult. At nine years, 
for example, the child was expected to be able 


1. To give date completely—that is, the day of the week, the month, 
and the year. 

2. To give the names of the days of the week. 

3. To give definitions of common objects that involved more under- 
standing of definition than simply to say a chair “‘is to sit on.” 

4. To be able to retain six different ideas that he could get from a 
passage which he read. 

5. To arrange five blocks in order of their weight when the differ- 
ence between them was rather small. 

6. To be able to make change in certain denominations. 


The scale continued with more difficult items on to the ages of 
ten, eleven, twelve, and thirteen. 


A comparison of Binet’s early scale with a modern intelligence 
test would show this scale to be rather crude. He expected the chil- 
dren to be able to pass all of the items for a given year in order to 
be given credit for that year. Thus a three-year-old child would 
have to be able to do all five things enumerated in the three-year 
level to be considered normal. If the child was not able to do all — 
of them, he would be said to be subnormal. If this same three-year- 
old could do all of the things that the normal four-year-old could 
do (that is, pass all of the tests at the four-year level) when the 
child himself was only three, then Binet considered him to be defi- 
nitely superior. These descriptions were all qualitative. He did not 
say how much the child was advanced or retarded in any precise 
quantitative manner. His method for measuring subnormality con- 
sisted of subtracting the highest year-level in which the child suc- 
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ceeded on all of the test items from the chronological age of the 
child. 

A revised scale, published in ro11, involved (1) a rearrange- 
ment of some of the items that had been found upon further use 
of the scale to be either too difficult or too easy for the ages at which 
they were originally placed, and (2) a part method of scoring; that 
is, the child was given credit for as many test items in a given year 
which he passed correctly. Now, in the new scale each year was 
divided into five parts corresponding to the difficulty of the five 
expected things for each age group; therefore each item which was 
passed contributed .2 of a year to the child’s score. If he passed all 
of the three-year-old items and three of the four-year-old items, his 
score was 4.6 years. This was a definite improvement in that it was 
a more accurate and a finer method of describing the child’s accom- 
plishment. 

The content of these Binet scales and the method of scoring 
them are the basis for most of the work that was done later in 
Europe and in America on measuring intelligence. With very little 
change this 1911 scale could be used today to pick out the definitely 
retarded in any school system. 


2. THE LO. 


It is only since 1916 that we have started to arrange the tests 
more precisely in the order of difficulty and are able to specify with 
considerable accuracy how much a child is either accelerated or 
retarded in his development. As we have seen, Binet spoke of ac- 
celeration in qualitative terms, merely saying that the child was 
either superior or inferior to others of his same chronological age. 
Now, thanks to the American psychologist Terman, we see that a 
developmental age can be related to a chronological age by means 
of a ratio between them. Thus, if a three-year-old child accom- 
plishes what average four-year-old children accomplish, his develop- 
ment with reference to other children of his same age can be ex- 
pressed by the ratio 4/3, or 1.33. If he is four and accomplishes only 
as much as three-year-olds are expected to do on the basis of three- 
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year-old tests, then his ratio is 3/4 or .75. In his revision of the Binet 
scale in 1916, Terman employed the term “intelligence quotient” ® 
for the ratio and multiplied this quotient by 100 in order to get rid 
of the decimals. Thus the intelligence quotients, or 1.Q.’s, in the 
above examples would be 133 and 75. It is obvious that in such a 
scheme normality is expressed conveniently by an IQ. of 100. 
Terman also named what we have called the development age the 
“mental age” of the child, in contrast to the “chronological age.” 
Terman revised the 1911 Binet scale * on the basis of new measure- 
ments on item difficulty made in this country principally with 
California children. This test has come to be known as the Stan- 
ford Revision of the Binet-Simon Test from Terman’s position as 
professor of psychology at Leland Stanford University. 


oF TERMAN’S CONTRIBUTION 


Terman’s revision of the Binet test, in addition to introducing 
the concept of the I.Q. in a practical form, was superior in many 
other respects to the original Binet scales. In the first place, Binet 
was forced to work with relatively small numbers of mostly stupid 
children. Terman attempted to get a large number of children here 
who were more representative of the total population. On the other 
hand, Binet and some of the other workers who had used the Binet 
scale, notably Goddard, were principally interested in separating the 
subnormal from the remainder of the population, Terman suc- 
ceeded in detecting brilliance among children as well as stupidity. 
The title of the Ph.D. thesis, “Genius and Stupidity: A Study of 
Some of the Intellectual Processes of Seven ‘Bright’ and Seven 
‘Stupid’ Boys,” which was published in the Pedagogical Seminary 
ten years before the Stanford Revision, is indicative of his early 
interest in the higher end of the intelligence scale. His Genetic 
3 William Stern had suggested the use of “mental quotient” to express this 
notion as early as 1904. 


*L. M. Terman, The Measurement of Intelligence, Houghton Mifflin Com- 
pany, Boston, 1916. 
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Studies in Genius, published in 1925, is an account of studies of a 
thousand gifted children.° 

Terman used better criteria than his predecessors for the inclu- 
sion of the items at the various age levels. The whole scale con- 
tained ninety items. Fifty-four of these were from the original 
Binet scales and the remaining thirty-six were entirely new. The 
tests were completely rearranged as determined by the results of 
their application to the nine hundred California children whom we 
have mentioned before. There were minute directions on how to 
administer the tests as well as complete and detailed directions on 
how to score them, so that a considerable amount of close study 
and a fairly intensive practice are required in order for one to make 
these intelligence measurements. 


Standardization—The amount cf labor involved in adequately 
standardizing a test of this kind can be appreciated only by review- 
ing some of the things which it is necessary to do. If we want to 
determine that a given item is a satisfactory test of the six-year de- 
velopment, that item must be passed by a majority of children who 
are exactly six years old. Furthermore, it must be failed by a major- 
ity of children who are less than six years old and it must be passed 
by all of the children who are more than six years old. Of course, 
it is impossible to obtain enough children who are exactly six years 
old out of an available population; hence Terman allowed a varia- 
tion of one month on either side of six years. Majority was defined 
as 75 per cent of all those of a certain age. All of the children means 
too per cent of them. This means that the responses of large groups 
of children to each one of the ninety items have to be studied in 
this painstaking way. The mere labor of administering the tests in 
the first place is also no small item in the total picture. Since this 
test is given to each child individually rather than to groups of chil- 
dren, it is often called an individual test. This does not mean that 
there is no group comparison, however. The standardization group 
determined where a given test item would fall on the final scale so 
5 The concept of the I.Q. permitted him to define precisely what he meant 
by genius, viz., any child who could score 130 LQ. points or above. Similarly, 


anyone who scores below 70 is considered feeble-minded; normality, by 
definition, ranges from 95 to 105. 
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that every time a child is given a test, he is being compared in 
effect with a group of children, even if they are not in the room 
with him at the time the test is given to him. 


Practical results of a testing program—The results of institut- 
ing a program of mental testing in a school system are set forth in 
one of Terman’s early studies in which he says: 


The so-called “retarded” children are in reality usually from one to 
three grades above where they belong by mental development; the real 
retardates are the underaged children who are generally found from one 
to three grades below the location which their mental development 
would warrant. In other words, the problem of retardation is exactly the 
reverse of what it is popularly supposed to be. 

The first grade is the most critical. It is there that retardation scores 
its worst record, for usually about one-third of the pupils fail of promo- 
tion by the end of the first year. Accordingly, it is especially important 
that in the first grade the raw material with which the school is to work 
should be correctly evaluated. | 

In one study by Dickson the mental ages found in a first-grade 
group ranged from three years to almost eleven years. One-third of the 
pupils were below a mental age of six years; go per cent of this group 
failed to win promotion. On the other hand, 15 per cent of the group 
were above the mental age of seven and one-half years. Doubtlessly, 
many of these could readily enter the second or third grade. 

The success of a teacher is judged largely by the absolute standard 
of work she is able to secure from her pupils. How unfair this may be 
in individual cases is illustrated by the following facts for five first-grade 
classes tested by Dickson. The median I.Q.’s of five first-grade classes 
were 87, 76, 85, 108, and 112. There was thus a difference of 36 points 
in the median I.Q.’s of the highest and lowest classes. The best class was 
fully two years above the lowest in terms of average mental age; the 
lack of progress in the latter room was so evident that the teacher was 
in despair and the superintendent doubted her efficiency. One might 
suppose that the teachers of these classes would have been keenly aware 
of the difference in the intellectual make-up of their groups. They were 
not, however, except in the vaguest sort of way. 

It appears that the standards of work which are maintained in the 
first year of the average California high school cannot be satisfactorily 
met by pupils with a Stanford-Binet mental age below thirteen years, 
and that below the mental age of fourteen the chances of success are 
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not good. It also appears that children with an I.Q. below 8o rarely 
succeed in entering a California high school, and that those with an 
I.Q. below go rarely graduate. A large majority of those who drop out 
have an I.Q. considerably below 100. The typical high school offers little 
work which can be mastered by pupils of much less than average in- 
telligence. A nation falls short of the true ideals of democracy which 
refuses to furnish suitable training for a third of its children merely 
because their endowment does not enable them to complete a course of 
study which will satisfy the requirements for college entrance. High 
schools at present are in a sense “class” schools.® 


The following table indicates the grade location of 263 eleven- 
year-olds and their mental ages. Four of the 263 eleven-year-olds 


Grape LocaTIon oF 263 ELEVEN-YEAR-OLDs BY 
STANFORD-BineET MenTat AGE* 


(Correlation is 0.81) 


Menta AGE Toran 


———— ee ee ee ee ey ee, en 


18 I I 
17 3 I 4 
16 I 2: 3 
15 2, 5 63h 1 14 
14 I O73 2 22 
13 5 0 A Mh I 34 
12 I FGM A Ee Me a7 
II PAM ie <a ine Mca 2 6 
IO Se A 20 I 42 
9 rs vie Ss 6 25 
8 I 5 6 2. 14 
7 I I 3 aH 
6 I I 
5 I I 
Total 4 Se Ae ETO SO ES Arg 6s 


* From L. M. Terman, The Intelligence of School Children, Houghton Mif- 
flin Company, Boston, 1919. 

6L. M. Terman, “The Use of Intelligence Tests in the Grading of School 
Children,” Journal of Educational Research, 1920, 1, 20-32. 
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were in the first grade. Their mental ages ranged from five to 
eight years. Two of the eleven-year-olds were in the eighth grade. 
Their mental ages were fifteen and seventeen. 

This table warrants special study because there are numerous 
other comparisons that will occur to the wideawake student. 


A. THE 1937 REVISION 


Before progressing to a further study of the results of a testing 
movement, let us examine in some detail a more recent revision of 
the Binet scale. This revision was published in 1937, but prepara- 
tions for it had been underway for several years preceding that date. 
The number of tests is increased from go to 129 and two equivalent 
forms of the test are provided. This makes 258 items in all. More 
than 3,000 subjects were examined in order to standardize the vari- 
ous items, and the full time of seven people, working as examiners 
in different parts of the country, was required for two years. 

The Stanford-Binet test had been criticized because the nine 
hundred California children were not representative of all of the 
children in the United States. For some states, particularly, the tests 
were too difficult. It is also known now, but not so well recognized 
in 1916, that there is a definite relation between the socio-economic 
level of a child and his intelligence. It was not clear in the earlier 
standardization whether this factor had had an influence in making 
the tests too difficult for the majority of the population. In the new 
standardization procedure, therefore, in order to take care of the 
first objection, seventeen different communities in eleven different 
states were sampled. A special effort was made to obtain an ade- 
quate sample of the rural population. This had not been done pre- 
viously and we now know that, in general, urban children do test 
higher than rural children. The occupational groups according to 
the 1930 census figures were used as a reference in selecting the 
standardization sample. The table shows the occupational group 
and the percentage of employed males in the United States in 1930 
in these different occupations and the percentage of the standardiza- 
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tion group where the occupations of the living fathers could be 
ascertained. 

It will be noted that the rural sample is still inadequate despite 
the fact that special precautions were taken against this very fault. 


Tue DistrIBUTION OF Empitovep Matezs IN THE UNiTED STATES 
AND THE LivinG FATHERS OF THE CHILDREN IN THE SAMPLE* 


PERCENTAGE PERCENTAGE 

OccupaTIONAL GRouP oF EMpLoyYED or LivinG 
Matezs FATHERS 
I. Professional at 4.5 
II. Semiprofessional and managerial 5-2 7.8 

III. Clerical, skilled trades, and retail 

business 15.0 25.5 
IV. Farmers 15.3 14.9 


V. Semiskilled occupations, minor 
clerical positions and minor 
businesses 30.6 31.4 
VI. Slightly skilled trades and other ; 
occupations requiring little 


training or ability 11.3 9.4 
VII. Day laborers (urban and rural) 19.5 6.6 
Total number 38,077,804 23957 


*From L. M. Terman and M. Merrill, Measuring Intelligence, Houghton 
_Mifflin Company, Boston, 1937. 


This is very largely because of the extreme difficulty of moving 
from locality to locality in the country as compared with the ease 
with which large numbers of children can be obtained in the cities. 
The discrepancies between the lower occupational groupings and 
the inability to obtain children in the testing is explained by the 
fact that a large number of these people in the census were young 
men who are unskilled by reason of lack of experience and training 
and who have as yet not established families; Negroes included in 
the census were not included in the standardization groups. 
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By THE EFFECTS’ OF PRACTICE ON ‘TEST SCORES 


Many people who use intelligence tests in practical situations 
are not acquainted with all of the factors which affect a person’s 
score on a test. Many of them believe that practice, for instance, can 
make little difference in a test score, because in an intelligence test 
one is supposed to be measuring something that a person inherits. 
Heritable features of human make-up are not subject to practice, of 
course. Some tests have only one form and the directions generally 
state that practice effects are insignificant particularly if as much 
time as a year elapses between successive testings. Test manuals that 
make statements like this are very misleading. Thorndike found as 
early as 1919 that when trials are given in immediate succession, a 
repetition of a test raised the scores 10 per cent on the average, and 
if a second repetition (a third test) followed an additional 4 per 
cent increment was imposed. The psychological knowledge of too 
many testers is entirely derived from overly optimistic test manuals. 

Dorothy Adkins‘ has recently published a study of data col- 
lected at Mooseheart. Successive testings at approximately yearly 
intervals were available for several different grades and with several 
different tests. 

The results for the Otis group test are in Figure 56. The solid 
circles represent the results of a testing program initiated in 1930. 
For all the children involved, this was the first time this intelligence 
test had been given. We have drawn a solid line, the lowest, 
through these data. It is drawn in a way that seems fairly to repre- 
sent the trend of the small circles. 

Approximately a year later the data shown by the small tri- 
angles were collected. The general level of the scores this time is 
clearly above the first administration of the test. The youngest 
group, now 14, comes very close to scoring in exactly the same 
place that we would have predicted it would if practice had had 
no effect (shown by the small 4 at 14 very close to the solid line). 
This one point is an exception to the remainder of the data, how- 


* Dorothy C. Adkins, “The Effects of Practice on Intelligence Test Scores,” 
Journal of Educational Psychology, 1937, 28, 222-31. 
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ever; hence this time we draw our solid line to represent the second 
testing distinctly above the first one. A third testing gave the results 
shown by the small open circles. Here we do not have as many 


ee ee 


Test Score 


Chronological Age 


Fic. 56.—Three successive testings of the same population. 


experimental points to use in determining our trend so that the 
location of the topmost line is more arbitrary. 

The conclusion is clear-cut. Successive practices, even as much 
as a year apart, do affect intelligence test scores. If we confine our 
attention to age 16, we see that a first testing gives an average score 
of about 130. But if a group of children was tested at 15, the average 
performance is raised to about 145, and if two administrations pre- 
ceded the attainment of age 16, the average will be raised to 152. 
The effect is different at the different ages and, of course, differs in 
amount with different tests. We cannot generalize more precisely 
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than that there is an effect. Whether practice raises scores 1 per 
cent or 100 per cent depends on so many factors that to generalize 
is out of the question. 


Summary of the chapter—We have shown how the “intelli- 
gence test” grew out of the practical necessity for predicting prog- 
ress in school before it actually was accomplished. In selecting the 
items for the tests Binet introduced the method of comparing the 
test scores of the scholastically successful and the unsuccessful. Once 
selected, by further experiment, these tests were modified and ar- 
ranged in the form of an age scale. In order to define precisely how 
an individual stood he was to be compared with others his own age 
by means of an index known as the I.Q. When one tests “intelli- 
gence” he is not testing an inherited segment of behavior. Inherited 
structures probably help to determine what an intelligence test 
score will be, but they are not the only determiners. Successive prac- 
tices, even as much as a year apart, have their effect. Just how much 
effect they will have depends on the nature of the test, the age of 
the subjects and probably upon other factors besides. Just what 
some of these “other factors” are is the main topic of our next 
chapter. 


AVI 


Orie MEANING OF INTELLIGENCE 
TEST SCORES 


1. LACK OF OPPORTUNITY 


rural populations as determined by the Stanford-Binet test. 

This difference in score for children brought up under urban 
and rural conditions has been observed from time to time and is 
undoubtedly a fact. It was shown most recently by the 1937 revision. 
But why the difference? Do intelligent people leave the country and 
take their children with them, or are rural children at a distinct 
disadvantage in taking the test? There are no available data to 
answer the first question, but in order to answer the second we 
might examine the separate items of the tests to find if there is 
any reason why these subtests should be easier for city children. 
Jones, Conrad, and Blanchard have examined the items with this 
end in view. They write: 


Piet » 57 shows the difference between the I.Q. of urban and 


Among the urban four-year-olds a pencil is not uncommonly used 
as a plaything, whereas among our rural sample the preschool children 
obtain very little practice in paper-and-pencil behavior—partly because 
of the predominance of out-of-door interests, and partly because the use 
of pencils tends to be reserved for older children and adults. By the 
seventh year this handicap no longer obtains, and the test of copying a 
diamond presents a rural-urban difference of a more moderate and 
probably more valid character. 

In naming coins, rural children are handicapped by relatively few 
opportunities to handle coins or to make purchases at stores, and, in 
addition, probably by less training at home in the specific task. This 
may be reflected further in the penny-counting tests, which show a 
marked separation in the early years; at four years, 33 per cent of the 
urban children and none of the rural children pass the test of counting 
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13 pennies. At a later age, however, school training and other experience 
have removed this handicap; in the test of making change the rural 
retardation is very slight. 

The comprehension questions at year VI are specifically dificult 
and somewhat unfair, for a rural group. The child is asked, “What is 
the thing for you to do, 

(a) If it is raining when you start to school, 

(b) If you find that your house is on fire, 

(c) If you are going some place and miss your car (or trolley, or 

bus, according to local usage)?” 


The city child is much more likely to have experienced a definite 
regime in connection with the first question; experience with fires and 
fire engines is more common in the city, as is also experience with elec- 
tric cars. These rural children are all familiar with automobiles, but 
many of them have never heard of cars or busses traveling as common 
CArriers., (0s) 

The extraordinary difficulty of the date test for rural children is to 
a large extent due to differences in the rural and urban manner of liv- 
ing. A daily newspaper is rarely seen, and (particularly during vaca- 
tions, when these tests were given) the schedule of activities goes on 
with slight attention to the calendar.... 

In view of its rural setting, it is perhaps surprising to find the rural 
children inferior in the ball-and-field test. The difference is reliable at 
ages 6, 7, and 8, but is insignificant at 9, and at 10 the rural children 
pull slightly ahead. We may interpret this as due to a change in the 
actual character of the test, with increasing mental age. The instructions 
for this test are wordy and complicated; it is reasonable to suppose that 
in the earlier ages the rural children do poorly, because of a comprehen- 
sion and memory span difficulty, in reacting to detailed and possibly 
confusing verbal directions; at the later ages, individual differences may 
be a function of the task itself rather than of an understanding of in- 
structions. 

Rural children suffer a handicap in the vocabulary tests (and in 
abstract words) owing to the fact that their environment is less “liter- 
ary” than that of urban children; except for words in colloquial use, 
they have a relatively limited opportunity for acquiring verbal informa- 
tion. This handicap does not extend to the definitions test at year V, 
which deals with such homely everyday words as spoon, chair, horse, 
ere 
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But this does not imply that an intelligence scale made up of non- 
verbal elements would wholly eliminate the difference between rural 
and urban children. If it did, we should be justified in suspecting the 
validity of such a scale. In the present scale, we find that such non- 
verbal tests as the divided rectangles, the memory span for digits, and 
the digits reversed are, without evident basis in a language handicap, 
very effective in discriminating between the urban and rural chil- 
ECE G55 

So far as the urban superiority may arise from environmental ad- 
vantage, this is due not to the verbalness of the tests as such, but rather 
to the opportunities for special training regardless of the verbal or non- 
verbal nature of the material. ... | | 

As a further step it would be possible to consider in similar detail 
the remaining tests of the Stanford Revision. The foregoing discussion, 
however, is no doubt sufficient to bring out the following points, which 
are presented as hypotheses or as tentative conclusions: 

(1) The rural inferiority in I.Q. is due partly, although not wholly, 

to environmental factors; 

(2) The environmental handicap is specific rather than general; 

(3) Specific handicaps are those which relate to limitations in the 

material environment, to lack of adaptability to certain arbi- 
trary test requirements (as in speed tests), and to lack of lan- 
guage information.* 


If these hypotheses are true, it would appear at first glance as 
though the difference in I.Q. at the successive chronological ages 
should become increasingly large. The earlier in life these children 
are tested, the smaller should be the influence of a restricted en- 
vironment. In Figure 57 a set of data collected from rural New 
England homes is compared with the urban population that served 
to standardize the Stanford Revision of the Binet test. The fact that 
the trend for both the populations shows a downward direction as 
age increases should be neglected. It is harder to obtain high 1.Q.’s 
at the higher ages. The fact that we want to observe is that there is 
no divergence of the two trends. The differences that are present at 
12, 13, and 14 are also present at 4, 5, and 6. It has been suggested 
1H. E. Jones, H. S. Conrad, and M. B. Blanchard, ‘Environmental Handicap 


in Mental Test Performance,” University of California Publications in Psy- 
chology, 1932, 5, 80-3. 
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that “the retardation of the rural children is to some extent halted 
when they enter school and thus begin to share in an environment 
which has more points of similarity than that furnished by rural 
and urban homes.” We shall have to look further; we shall have to 
find other groups that are more isolated than rural children in most 
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*Terman’s Original Standardization Group 
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Fic. 57.—A comparison between urban and rural children in intelligence test score. 


sections of America if we want to show more clearly that lack of 
opportunity affects intelligence test scores. 


2. ISOLATED LIFE 


Further indication of environmental handicaps is to be found 
in intelligence test measurements which have been made on people 
living in remote parts of the United States where the ordinary ad- 
vantages of public schooling are not present to give a certain uni- 
formity to the lives of both the urban and rural populations. In a 


The road to Briarsville 


The road to Needles Hollow 


Fic. 58 


(From Sherman and Henry, The Hollow Folk. Courtesy of 
Thomas Y. Crowell Company, publishers. ) 


A Colvin Hollow group 


A group of Briarsville children 


Fic. 59 


(From Sherman and Henry, The Hollow Folk. Courtesy of 
Thomas Y. Crowell Company, publishers. ) 
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section of Virginia within a short distance of the national capital 
the topography of the country has provided a natural experimental 
setting for studying this factor. Five “hollows” in which the pene- ° 
tration of civilizing influences was varied have been discovered. 

(1) One hollow, Colvin, consists of a few scattered families 
living the most primitive life without school, church, or other social 
organization. No one there can read or write. There is no road to 
the outside world. 

(2) A second community, Needles Hollow, connects with the 
outer world by a rocky mountain trail. A few men can read and 
write. There is a combined church-school where meetings are held 
occasionally. 

(3) Oakton Hollow is accessible to the skilled driver of an 
automobile. Agriculture is organized. There is some shipment of 
agricultural products to the outside world as well as the beginning 
of a small fruit-drying industry. There is a church-school, and two 
religious denominations are represented. One-room cabins have 
given way to three- and four-room houses. Every home has a mail 
order catalogue from which most of the buying is done. There is 
a general store with its post office. 

(4) In Rigby Hollow mail can be received daily. There is a fair. 
road connecting with the state highway system. The people gener- 
ally have more money, bigger houses, better sanitation than in the 
other hollows. School is in session seven months a year. About 
three-quarters of the people are literate. They read and understand 
the newspapers. 

(5) The fifth community is a small village, Briarsville, through 
which a hard-surfaced road runs. It is typical of the small towns 
through which everybody has passed in rural districts. There is a 
modern school and church. Newspapers, magazines, automobiles, 
and radios are familiar to everyone. 

The restricted environment in the four communities affected 
the intelligence test scores to a very marked degree, even in the 
parts of the tests where the language handicap would not, at first 
glance, seem to be a factor. For Colvin and Needles Hollow chil- 
dren many of the tests were, for all practical purposes, in a foreign 
language. | 
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As an example of how the environment restricts the mental 
test performance, we quote from Sherman and Henry’s The Hol- 
low Folk? ? 


The children were asked to define “postoffice.” The majority of 
those who tried to define this word said that a postoffice was a place 
with baskets of apples in front of it. Some added further details, such 
as “and some men sitting at the door.” They had seen the postoffice in 
Oakton Hollow which is in the general store. Not one directly associ- 
ated mail with the definition of 
postoffice, probably because mail 
rarely comes into Colvin Hollow. 

. « - One test item consists of 
a circle with an opening drawn 
on a sheet of paper and the child 
is told that it represents a closed 
field in which a ball has been 
lost. The child is instructed to 
trace with a pencil the path he 
would take to find the ball in the 
best way possible. The correct 
solution obviously is to circle the 
field in a systematic manner 
Fic. 60.—One boy’s solution to the “ball until the lost object By located. 

and field problem.” In the majority of cases this test 

resulted in failure. Despite pa- 

tient explanations, the children did not seem able to visualize a field as 
a comparatively level, treeless, enclosed space. There are “fields” in the 
mountains planted with corn but they are more nearly vertical than hori- 
zontal. One boy made a curious effort. First he corrected the picture in 
accordance with his idea of what a field should be, by placing pencil 
marks in the enclosed space. These represented trees. Thus oriented, he 
proceeded to “find the ball” by hunting around the bottom of each tree. 

This solution, of course, was a failure according to the standard 
directions for scoring the test. But this child had been presented with a 
problem every element of which was new to his experience. The makers 


2 Mandel Sherman and Thomas R. Henry, The Hollow Folk, Thomas Y. 
Crowell, New York, 1933. The student will find that a perusal of the entire - 
volume will repay him. Many students have never come into contact with 
the complete lack of opportunity described in this book. 
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of the test had not considered a child who did not know the meaning 
of “field.” Furthermore the idea of a lost ball, so familiar to most chil- 
dren, was hard for these youngsters to comprehend. Playing with a ball, 
until very recently at least, had been foreign to their experience. They 
had never hunted for a lost ball. They could not understand why any- 
one should attach any significance to such a situation... . 

Ability to make specific space and time differentiations also was 
quite undeveloped. When a boy nineteen years old was asked where the 
next family lived, he replied: “Over thar a piece.” 

He didn’t know what was meant when asked whether the distance 
was a mile or a hundred yards. Asked where another family lived, he 
again replied: “Over thar a piece.” 

One of these families lived a mile and the other about a quarter of 
a mile away. He could not differentiate distance in definite terms. The 
nearest any child came to making such a differentiation was that one 
family lived “not a far piece over the hill” and that the other lived “a 
good piece through the woods.” 


The children of Briarsville, of the same racial stocks as those of 
Colvin and Needles and the intermediate communities, were not 
much inferior to the California children who served to standardize 
the test originally. The poor performance of these isolated children 
cannot be attributed to “poor heredity.” Environmental restriction 
was the only variable and on the psychological tests the children ar- 
ranged themselves in order of the opportunities and lack of them 
that go with the description of the way they live. 


The canal-boat children—This same retardation with age has 
been observed in the case of a study of canal-boat children in 
England.’ Throughout most of their lives these children are isolated 
from the contacts that ordinary children have. As a consequence 
of this fact, with increasing age the retardation, which is barely 
evident at the earlier ages where the environment fits the needs of 
the maturing organism, becomes most marked as the children 
master their environment to the extent that no further demands are 
made upon them. Gordon also reports these same findings for 


3H. Gordon, “Mental and Scholastic Tests among Retarded Children,” Lon- 
don, Board of Education, Pamphlet No. 44, 1923. 
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Gypsy children, who, like the canal-boat children, are isolated from 
ordinary childhood contacts. 

In order to evaluate the significance of a mental test perform- 
ance, it must be kept clearly in mind that the Binet scales and others 
derived from them have as their criterion how well a child can 
progress in school. The good students in a school system have been 
used as criterion groups, as we have seen (page 318). The sig- 
nificance of a high or low intelligence test score, then, is determined 
by the value that the cultural group places upon the classroom skills 
of being able to read and to write and to handle abstractions with 
ease and with promptness. As we have seen, in those communities 
and in those social groups where these skills are not important for 
existence, the concept of intelligence as measured by these skills 
simply does not apply. 

Primitive people —This latter generalization is substantiated by 
studies of primitive people, particularly where comparisons are to 
be made. A set of values, of which intelligence is an example, is 
entirely incommensurate with another set or system under the de- 
mands of a totally different way of living. Porteus, a psychologist — 
who has lived among the Australian aborigines and the African 
Bushmen, says: 


I am quite ready to admit, on the basis of my experience, that, in 
his own environment, under his own cultural conditions, the African na- 
tive or the Australian aboriginal is not only equal, but superior, to the 
white man. He is a better animal—and that is saying a lot in his favor. 
He can endure the pains of existence with a fortitude of which I am 
utterly incapable. Anyone who has witnessed the victim’s hardihood 
when suffering a circumcision or subincision operation by means of a 
stone knife will not doubt the stark courage of the native. 

If humor be defined, not as the ability to see a subtle joke, but as 
the ability to keep a cheery spirit in the face of the most depressing 
circumstances of poverty and injustice, then the African has a decidedly 
superior sense of humor—and humor, after all, is the saving social 
grace. 

If also the ability to support the rigors of a terrifying environment 
is everyday courage, then the Australian aboriginal is much braver 
than I. If the assurance that life is essentially worth living under any 
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circumstances is more firmly set in the African native’s mind than in 
mine, then I must give him credit for a more effective foresight and 
hindsight than I possess. There may be many other ways in which the 
black man may be considered superior and his contributions on the 
credit side of living should be freely acknowledged. But when it comes 
to his ability to cope with the white man’s environment, which by rea- 
son of so-called progress, or of the turn of circumstances, has been thrust 
upon Negro and aboriginal alike, then I cannot but question their 
adaptability, especially that of the Australian. The latter, in his natural 
surroundings, is so far superior to the white man that if he were even 
equal to the white man in the latter’s environment it would be most 
surprising. If that were the case he would soon inherit the earth+ 


>i THE FEEBLE-MINDED 


The question often arises as to what becomes of the children 
who do not get along well in school. Is there a place for them in 
our social scheme? What kind of lives do they lead once they leave 
the school system? There have been several surveys of a limited 
kind which have had as their object the study of this problem, but 
there have been few controlled investigations made in which an 
equal number of children who had not been classified as subnormal 
have also been followed up later to find out how they turned out. 
A complete study of this latter kind is available in the work of 
Baller.” The students who had been in the special classes of the 
public school system of Lincoln, Nebraska, and an equal number 
of Lincoln students who had not been in the special classes were 
the subjects in the study. Of the nine items especially investigated, 
seven concern us here: 


(1) The aspects of the home background which particularly char- 
acterized these individuals. 

(2) The kind and amount of schooling. 

(3) The marital status. 


4S. D. Porteus, Primitive Intelligence and Environment, The Macmillan 
Company, New York, 1937. 

5 Warren Robert Baller, “A Study of the Present Social Status of a Group of 
Adults, Who, When They Were in Elementary Schools, Were Classified as 
Mentally Deficient,” Genetic Psychology Monographs, 1936, 28, 80. 
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(4) The extent to which the subjects had been successful in regu- 
lating their conduct so as to conform to the laws and social customs of 
the community. 

(5) The occupational choice and permanence of employment. 

(6) The degree of economic self-sufficiency or dependence. 

(7) The respects in which mentally subnormal individuals who 
succeeded in making reasonably satisfactory social adjustments differ 
from those who failed. 


The experimental and control groups—There were 206 in- 
dividuals in the subnormal group, of which 126 were men and 80 
were women. None of them had had I.Q.’s of more than 70 when 
they were tested in the elementary schools, and all of them were 
more than 21 years of age at the time this study was completed. 
These 206 people were paired one at a time on the basis of age, 
sex, and nationality with a normal group, but the I.Q.’s of the 
normal group were between 100 and 120 so that we have equal 
groups differing only in respect to I.Q. What is called normal here 
is actually somewhat above normal. The range was chosen in order 
to obtain clearly contrasting groups. 


Locating the subjects—The reason why more of this work has 
not been done will be evident when we consider the difficulties in- 
volved in following up groups of this size after they have been out 
of school a few years. The first step was to look up the names of 
the subjects in the city directory and in the telephone book. When 
the names did not appear in these places, the names of the subjects 
were submitted to various agencies, such as the Child Welfare 
Bureau, police courts, penitentiaries, reform schools, and institutions 
for the insane and feeble-minded. Letters to employers, ministers, 
lawyers, relatives, and friends were used in the hope of turning up 
a lead that would prove profitable. For one case fifteen separate and 
distinct leads had to be followed and it took 318 different leads to 
locate 196 of the subjects. 


General description—After the subjects were located, an at- 
tempt was made to interview each one of them, to visit the home, 
to get acquainted with the relatives, to observe the living conditions 


in the neighborhood, and so forth. After a good deal of work, 196 
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of the 206 subnormals and 202 of the control subjects were located 
and complete information was obtained about them. It turned out 
that 7 per cent of the subnormal group and 1 per cent of the normal 
group were deceased. Six and one-half per cent of the subnormal 
group and none of the control group were in institutions for the 
feeble-minded. One person from each group was in a hospital for 
the insane. State reformatories and county jails accounted for two 
of the subnormal group, but for none of the control group. Fifty- 
‘nine per cent of the subnormal group were still living in Lincoln. 
Fifty-five per cent of the control group were still in the same town. 
Only 12.25 per cent of the subnormal group had moved to other 
states, but almost twice as many of the control subjects had moved 
out of Nebraska. Although the migratory tendencies of the sub- 
normal group are thus demonstrated to be somewhat limited with 
respect to the states that they live in, within the town of Lincoln 
they change their addresses much more frequently than the control 
subjects do. 


Family background—The family background records showed 
that the subnormal subjects come largely from the lower occu- 
pational levels and have practically no representation in the higher 
professions. In larger proportions, moreover, they have either one 
or both parents deceased, parents divorced, and families listed with 
relief agencies before the subject’s twenty-first birthday, and more 
criminal and disorderly conduct records on the part of the parents. 


Educational record—The educational achievement of the sub- 
normal group is expressed in the average of 4% grades completed 
for both the boys and the girls. But what is probably more significant 
is the fact that 23 boys and 10 girls completed the 8 grades of work 
and that one boy and 2 girls finished high school. The work of a 
number of these people who got as high as junior high school was 
of a very special type, however. There was one pupil of the sub- 
normal group who finally finished almost one year of college, but 
she was 22 years of age when she was graduated from the high 
school. The control subjects, on the other hand, on the average com- 
pleted the 12 grades of school, and about half of the 51 boys entering 
college graduated. Of these, three took M.A. degrees, one an M.D. 
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degree, and one a Ph.D. degree. Thirty-one of the girls went to 
college, 9 of them graduated in four years, but none received a 
higher degree. As we could have predicted to start with on the basis 
of intelligence test scores, there is a clear-cut difference between 
school performance for these two groups. 

Marital status—Almost 60 per cent of both the subnormal and 
normal women married, and about 50 per cent of the normal men 
were married, but a significantly smaller percentage (about 33 per 
cent) of the subnormal men were married. These data show that 
feeble-mindedness is not a preventative factor in marriage in women, 
but since more than 50 per cent of the normal men and only 33 
per cent of the subnormal men married, feeble-mindedness is a de- 
terrent, probably for economic reasons, among men. There are also 
more children among the feeble-minded than among the controls, 
and the age at which the women are married is significantly lower 
in the case of the feeble-minded. But notice that the great difference 
between the groups which was evident*in the scholastic attainments 
no longer obtains in marital status. 


Social adjustment.—There are consistent and significant dif- 
ferences between the conduct records as revealed by the juvenile 
police courts, county and city jails, reformatories, and penitentiaries 
for both groups of subjects. Twenty-five per cent of the subnormal 
subjects have appeared in juvenile court, while only 4 per cent of 
the control subjects have appeared there. For the police court about 
18 per cent of the subnormal subjects, as compared with 6 per cent 
of the normal subjects, have records. About 19 per cent of the sub- 
normal subjects have been in either the county jail, city jail, re- 
formatory, or penitentiary, while only 3 per cent of the control sub- 
jects have been committed to these institutions. These commitments 
were for the comparatively serious offenses, including wife deser- 
tion, destruction of property, driving while intoxicated, and assault 
and battery. If violation of the traffic ordinances had been con- 
sidered, then the court appearances of the normal subjects would 


have been doubled. 


Occupational adjustment.—The occupational record of the two 
groups shows a clear-cut superiority for the normal group with 
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reference to both temporary and permanent employment, and the 
kinds of occupation represented in the two groups indicate also a 
higher type of adjustment. The degree of independence is shown 
by the fact that about 83 per cent of the subnormal subjects are 
either wholly or partially self-supporting, whereas 99 per cent of 
the control are wholly or partially self-supporting. The percentage 
_ of subjects who were aided by relief agencies is about 4o in the sub- | 
normal and about 16 in the control subjects. These figures do not 
tell the whole story if we consider that the per capita cost for the 
subnormal group was greatly in excess of that for the normal group. 
The fact that 83 per cent of the subnormals have been to some 
extent self-supporting, the amount varying from the income de- 
rived for tasks such as mowing lawns and occasional work in the 
homes of acquaintances to a regular income from permanent em- 
ployment, is rather striking in connection with their distinct ab- 
normality on the intelligence tests. Taken together, all of these re- 
sults seem to indicate that these deficient people have fared better 
in the task of providing a living for themselves and in getting along 
with their fellow men than the earlier prognoses indicated.° 
Baller concludes: 


That it is possible for many of them [the feeble-minded] to remain 
law-abiding and useful citizens is suggested by the altogether satisfac- 
tory status of a considerable number of the group. The notion that defi- 
cient mentality practically precludes social usefulness and a chance for 
happiness on the part of the individual 1s certainly not supported by the 
results of the present study. That even a greater number of mentally 
deficient individuals may come to be well adjusted and better able to 
enjoy life as our program for their training in school and supervision 
after school is improved can hardly be doubted when their possibilities 
are carefully and sympathetically examined. 


6 One generally thinks of commitment to a feeble-minded institution as a 
final disposal of the committed person. He is doomed to remain an inmate 
the rest of his life. But that a feeble-minded institution can be an instrument 
of preparation for life outside its walls is a newer notion that is just develop- 
ing. Cf. E. A. Doll and S. Geraldine Longwell, “Social Competence of the 
Feeble-Minded under Extra-Institutional Care,” Psychiatric Quarterly, 1937, 
II, 450-64. 
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INDUSTRIAL POSSIBILITIES OF THE FEEBLE-MINDED WITHIN AN 


INSTITUTION 7 
MENTAL AGE 3 OR BELOW 
Boys Girls 

1. Picking up and piling stones. 1. Floor and table polishing. 
2. Picking up and piling wood. 2. Picking up and carrying to proper re- 
3. Putting stones in cart. ceptacle paper, rags, etc. 
4. Using grub hoe, shovel, rake. (Rough 3. Carrying dirty clothes to laundry bags 

work with no accuracy.) and clean clothes to ward. 
. Floor polishing with rope rubber. . Moving tables, chairs, etc., in house 
. Sandpapering. Flat surfaces. cleaning. 


nV 


room to side room for washing. 


4 
5. Carrying metal dishes from dining 
6. Picking up and piling stones. 


MENTAL AGE OF 5 


1. Sandpapering of furniture preparatory 1. Vegetable paring. 


to varnishing. 2. Crocheting (chain stitch). 
2. Harvesting vegetables not requiring 3. Knitting (simple stitch for wash 
judgment, such as pulling up whole cloths). 
field of mature beets, carrots, or 4. Bed making. 
turnips. 5. Dishwashing. 
3. Cutting rags with scissors into accur- 6. Vegetable paring. 


ate strips. 
4. Sorting palmetto and tampico bristles 
for brushes. 
MENTAL AGE OF 6 


. Rag-rug weaving with pattern. 
. Knitting and purling. 


. Mowing lawns. 

. All-round kitchen helper. 

. Cement mixing and mason’s helper. . Crocheting (open mesh). 

. Waxing, sweeping, and_ all-round . Embroidery (lazy-daisy and blanket 
ward helper. stitch). 

5. Weeding (coarse work). . All-round ward helper. 

. Hanging up and taking down clcthes 
from drying bars. 


&WN A 
fwWN 


NN 


MENTAL AGE OF 7 


1. Painting (farm tools, etc.); no fine 1. Operating household sewing machine. 


work. 2. Harvesting garden vegetables except 
2. Shoe repairing except trimming and table corn, tomatoes, peas and 

burnishing. other vegetables requiring more 
3. Harvesting garden vegetables except mature judgment. 


table corn, tomatoes, peas and 3. Hoeing and thinning vegetables. 
other vegetables needing more ma- 
ture judgment. 
4. Plowing, harrowing, and cultivating. 
5. Felling trees with axe. 
6. Carpenter work. (Simple repairs, such 
as vegetable boxes, brush backs, 
etc.) 


7 Adapted from C. S. Raymond, “Industrial Possibilities of the Feeble- 
Minded within an Institution,” Proceedings of the American Association for 
the Study of the Feeble-Minded, 1926, 50, 28-39. 
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The occupations listed under the mental age of eight and upwards represent 
the types of work often performed by the boys and girls who have left the school 
on parole and are working for wages. 


MENTAL AGE OF 8 


Boys Girls 

1. Operating engineer’s helper: handling 1. Knitting (sweater, caps and neck 

coal and ashes, cleaning tubes, and scarfs), 

assisting in repairs. 2. Embroidery: French knots, buttonhole 
2. Waiter for employees. stitch and cross stitch through can- 
3. Meat cutter’s helper: chopping and vas. 

trimming bones; cutting meat for 3. Making hooked rugs. 

stews. 4. Making dresses cut out by others. 
4. Hair cutting and shaving. 5. Laundry: plain ironing. 
5. Carpenter’s helper. 6. All-round kitchen helper. 


6. Cane seating. 


MENTAL AGE OF 9 


1. Broom making. 1. Basketry (advanced patterns). 

2. High-class woodwork where accuracy 2. Cloth toy making: stuffing and fin- 
in following design is necessary. ishing. 

3. Furniture repairing. 3. Operating jig saw: picture puzzles, 

4. Painting toys, games, window sashes toys, etc. Power sewing machines. 
(fine work). 4. Pottery. 

5. Shoe repairing. (Whole process, in- 5. Cutting out and making dresses. 
cluding operation of burnishing 6. Laundry: fancy ironing, running 
machine.) washing machine. 

6. Harvesting all kinds of garden vege- 7. Plain cooking or waiting table. 
tables and fruits. 8. Orchestra: viola, drums. 


7. Gardener’s helper: wheel hoe and 
scuffle hoe cultivating of small gar- 
den vegetables. 


MENTAL AGE OF 10 


1. Printing: setting and sorting type. 1. Basketry: raffa and reed work with 
2. Sign painting. patterns. 
3. Gardener’s helper. 2. Laundry: starching and_ polishing; 
4. Electrician’s helper. sorting clean clothes for distribu- 
5. Steamfitter’s helper: cutting and tion. 

threading pipe. 3. Fancy cooking: frosted cakes, candy, 
6. Form making for cement walls and etc. 

floors. 4. Orchestra: second violin, cornet, saxo- 
4. Shellacking and varnishing. phone, bass. 
8. Band: cornet, bass. 5. Canning plant; slicing machine. 

MENTAL AGE OF II 

1. Band: trombone. 1. Folding, checking from slips and 
2. Janitor work: care of employees’ cot- bundling employees’ laundry. 

tage boilers with very little super- 2. Pastry and all-round family cook. 

vision. 3. Orchestra: first violin, cello, flute and 

clarinet. 


4. Canning plant; power sealer. 
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4. TRAINING THE FEEBLE-MINDED 


Experiments at the State School for the Feeble-Minded at 
Letchworth Village, New York,* show that even the very lowest 
grades of the feeble-minded can be trained to be more useful than 
they ordinarily are. In most feeble-minded institutions the imbeciles 
and the idiots who can neither dress nor undress are playing around 
without purpose, creating all kinds of disturbance and generally 
making complete nuisances of themselves. 

Since dressing and undressing were most troublesome, the 
children were given special training that finally resulted in fifty-one 
out of fifty-seven acquiring some considerable skill in these opera- 
tions. A week of intensive training was required. They were taught 
to lace and to tie their shoe laces by merely giving very special at- 
tention to these processes which are picked up without special train- 
ing by the normal. It required five months of practice before forty- 
seven of them were able to select their own names in the labels on 
dresses, shoes, and nightgowns. By intensive training, these very 
low-grade people were taught to become fairly independent and 
socially useful within the institution where they had previously been 
entirely dependent and troublesome in their conduct. Boundless 
patience alone is required to teach them the simple things that are 
learned by more competent people without special training. 


Summary of chapter—Lack of opportunity in a rural environ- 
ment affects specific items of the Binet test that would help to ac- 
count for the observed difference between the rural and urban 
populations. That the observed difference is not greater than it is 
can be ascribed to the effects of school on rural children which helps 
to equate the environments of the two groups. Isolated life in re- 
mote sections makes the use of a standard intelligence test impossi- 
ble because of the extreme dearth of experiences in common with 
those of the standardizing groups. This is particularly true for 
primitive people whose sets of values differ so radically from our 


8 George J. Veith, “Training the Idiot and the Imbecile,” Proceedings of the 
American Association for the Study of the Feeble-Minded, 1927, 51, 148-68. 
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own. Children who have been classed as feeble-minded while they 
were in school, when compared with a superior group do not fail 
so miserably to make an adjustment in the world as we might ex- 
pect they would. As we learn better how to teach them the things 
they need to know it is possible that the outlook will be even more 
favorable. 


ALA 


APTI DEsS 


Definition Whenever a person can 1earn a thing quickly and 
effectively, he is said to have an aptitude for it, or a special ability 
with respect to it. Whenever his learning is startlingly rapid, he is 
said to be talented in the particular field under consideration. 
Talents are most frequently thought of in connection with artistic, 
literary, or professional fields; but the term really only expresses the 
notion of extraordinary excellence and may be applied to the more 
mundane fields of mechanical art, athletic activity, or even clerical 
responsibility. 

Heredity and aptitude—In the prescientific era, which in this 
field extends well into the present, there was a good deal of non- 
sense written about aptitudes, special abilities, and talents. Aptitudes 
were held wholly to be hereditary “gifts” of a special kind. The 
phrase “gifted musician” or “gifted artist” meant that the person in 
question has been endowed by his heredity with special talents of 
an artistic kind. The expressions “he wasn’t cut out to be a phy- 
sician” or “teachers are born, not made” reflect the same notion of 
behavior causes—human nature is what it is because of special 
hereditary endowments or ineptitudes along specific lines. 


Hypostatization—It should be obvious that the error of nom- 
inalization (hypostasis) has crept again into our thinking about 
talents as it has in our thinking about all psychological factors.* 
When we say that a person has a special ability as a public speaker, 
or is particularly adept at mechanics, we are not explaining why he 
is facile in these fields. The name cannot be the cause; it is a short 
description of the condition. 

1 When we hypostasize we attempt to explain a phenomenon by giving it a 


name rather than by seeking out its cause. 
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Rather than fall back on a poorly understood inheritance of 
special ability as the sole cause, we should investigate alternative 
possibilities of explanation. A boy may conceivably become a phy- 
sician because he is motivated to be like his family doctor. The 
occupation of a physician may have appealed to him because he 
soon observed that a doctor is a highly respected man in a com- 
munity. An early interest in medical practice could conceivably be 
as important as hereditary background in determining his vocational 
choice. We cannot state with any finality or even with any accuracy 
to what extent a successful career as a physician is dependent upon 
inherited structures as contrasted with acquired tastes, aptitudes, or 
skills. But fortunately we do not have to face this problem in order 
to understand the nature of aptitude. What a@ person has learned in 
the past and the degree to which he has learned tt 1s indicative of 
what and how he will be able to learn about new things in the 
future. For instance, an aptitude for medicine is a manifestation of 
a present condition of interests and attainment which indicates that 
the individual will learn quickly about medical things. 

Before entering upon a discussion of the complicated profes- 
sional fields and the special abilities which are usually accepted as 
being paramount in persons who succeed in them, let us see how 
one goes about determining the nature of talent in a simpler sit- 
uation. 


1. CLERICAL APTITUDE 


Considerable success has recently been experienced in separat- 
ing clerical workers from nonclerical workers by the use of tests 
for what is called “clerical aptitude.” ? In the construction of these 
tests the first prerequisite is a careful description of the clerical oc- 
_cupation. This is called technically a “job analysis.” Its purpose is 
to determine, if possible, the most important phases of clerical ap- 
titude, and the essential abilities which they seem to require. 


2 Dorothy M. Andrew, “An Analysis of the Minnesota Vocational Test for 
Clerical Workers,” Journal of Applied Psychology, 1937, 21, 18-473; 139-72. 
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The job analysis shown on page 351 for the clerical occupations 
shows that they require at least four different kinds of abilities: 


1. The ability to observe words and numbers and to perceive in- 
stantly what is on the paper. 

2. The ability to make correct decisions regarding the questions 
these symbols raise. 

3. The ability to handle the tools of the trade with facility. 

4. An ability with elementary schoolroom skills of adding, multi- 
_ plying, spelling, punctuating, capitalizing, and understanding the mean- 
ing of words and expressions. 


Measuring clerical aptitude-—-The most hopeful attempt to 
measure these abilities has been made within very recent years by 
the Minnesota Employment Stabilization Research Institute. The 
test constructors have rather closely followed the above outline of 
abilities in preparing a battery of tests. The first test of the battery, 
following the job analysis, is a test of number- and name-checking 
performance. The speed and accuracy with which a person can 
perceive similarities and differences between pairs of numbers and 
names is obtained. These are some sample items: 


5°97, 309 
4605—4603 
2063849102983—263349102983 
Hulme Co.—Hulne Co. 
L. T. Piver—L. T. Piser 
Keely Institute—Kelly’s Institute 


The direct relation between these operations and the job require- 
ments is perfectly obvious. The operations are identical. No vague 
“ability” is to be measured. If a person has learned to make 
promptly the discriminations required of him, he can make a good 
score on the test. This learning is presumably definitely limited by 
the physiological structures one possesses. But as we have pointed 
out, the problem of inheritance does not have to be faced in a 
practical problem like this. A clerk of considerable experience may 
not be superior to a person who has much less experience. But just 
which structures are involved and how much they are involved we 
do not know. 


OF GENERAL PSYCHOLOGY. 351 


Jos Anatysis oF CLERICAL OccuPATION 


Much of a clerk’s work has to do with papers: memoranda, corre- 
spondence, and records. On the papers are words, symbols, numbers. 
These he reads, compares, classifies, transcribes, or passes judgment 
upon, and in the course of so doing makes decisions which, except in 
the more routine operations, may require a high order of technical 
knowledge and good sense. The tools of his trade include the pencil 
and the pen, and sometimes the slide rule, the typewriter, the dupli- 
cator, the bookkeeping or calculating machine, the filing cabinet, the 
card index, and similar aids in classifying, cataloguing, finding, re- 
arranging, identifying, copying, computing, or otherwise manipulating 
for a purpose the papers and symbols used in recording and communi- 
cation. It must be remembered, however, that a clerical worker’s speed 
and accuracy in the mechanics of using these tools, essential though 
they are, rank lower in value than the correctness of his thinking about 
the problems which the papers present. A clerk may be called upon to 
do other kinds of work also, such as to use the telephone, receive visi- 
tors, make purchases, organize and supervise the work of others in the 
office. But as a clerical worker, the abilities indispensable to the effective 
performance of his duties are those which enable him to handle the 
problems arising in connection with his paper work judiciously as well 
as rapidly.® 


3W. V. Bingham, Aptitudes and Aptitude Testing, Harper & Brothers, New 
York, 1937, p. 151. 
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The second requirement is met by the use of one of the standard 
“intelligence” tests, which, as we have seen, really measure how 
well one can understand the meaning of words and symbols. The 
particular tests used at Minnesota were the Pressey Senior Classifica- 
tion Test and Senior Verification Test. Both of these tests are heavily 
loaded with items that overlap with the fourth requirement men- 
tioned above. They test how well certain schoolroom skills have 
been mastered as well as what is usually called “intelligence.” 

The third requirement is measured by the performance on three 
kinds of manipulation tests. The first is called the Minnesota 
Manual Dexterity Test. Sixty wooden discs about 114 inches in 
diameter have to be placed in just slightly larger holes in a board. 
The placing has to be done in a specified way and the time required 
is a measure of hand and arm dexterity. Dexterity in handling the 
same objects with the fingers is measured when the subjects are 
required to pick the discs out of the holes with one hand, turn 
them over with a thumb and finger movement, transfer them to the 
other hand, and replace them in the same hole. 

Finger dexterity is measured by the O’Conner Finger Dexterity 
Test. The time required to place small metal pegs, three at a time, 
in 100 small holes, is the score. This is a task which is different 
from, though related to, what is demanded in the Manual Dexterity 
Test. The small size of the objects demands a finer co-ordination of 
the small muscle groups of the fingers. 

The ability to use a small instrument, a task requiring even 
finer discrimination and co-ordination, is tested by means of the 
O’Conner Tweezer Dexterity Test. The same pegs must be inserted 
in somewhat smaller holes, one at a time instead of three at a time, 
and with a small pair of tweezers instead of with the unaided 
fingers. 


The validity of the clerical battery—A person who designs a 
battery of tests like these has to demonstrate that the battery does 
actually discriminate between persons who succeed in the clerical 
occupations and persons who are successful in other occupations that 
require different abilities. The individuals in the contrasting oc- 
cupational groups, as we have seen in so many instances, should be 


The O’Connor Tweezer Dexterity Test 


Fic. 61 


(Courtesy of the University of Minnesota Press. From 
Paterson and Darley, Men, Women and Jobs, facing p. 10.) 
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Fic. 62.—Profiles of different occupational groups. (After Paterson and Darley.) 
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the same age, same sex, the same social level, and so fourth, except 
for occupation. These two groups constitute our familiar “experi- 
mental” and “control” procedures. The profile shown in Figure 62 
indicates the average performance in sigma units of two adult 
groups of workers—garage mechanics and men office clerks. The 
mechanics are only slightly above the mean of an unselected adult 
population in all of the tests that we have selected for measuring 
clerical aptitude, while the clerks are distinctly above the mean in 
the same tests. For women a similar condition exists when retail 
saleswomen are compared with women office workers. The validity 
of the battery is demonstrated and the nature of aptitude generally 
is further elucidated by the addition of a “mechanical assembly” 
test and a “spatial relations” test to the men’s battery. These are 
tests of “mechanical ability.” They form the negative instance for 
the clerical workers and the positions of inferiority are consequently 
interchanged. 

For the women, although there is a clear-cut difference for the 
clerical battery, ic., the first three tests, no tests were used which 
permitted the retail saleswomen to show in what respects they were 
superior to the women clerks. 


ae INDIVIDUAL DIAGNOSIS 


As a digression from our main theme at this point, let us con- 
sider Figure 63, which exhibits a profile of a single student.* He 
stands very near the bottom of the distribution in a college aptitude 
test, in the American Council Test, and in the Iowa English 
Examination. His high school scholarship record is also below 
average. If we had just these tests, we would be forced to conclude 
that his ability generally was very low, but the inclusion of a general 
science test and the dexterity and mechanical assembly tests show 
that we have here a case in which there is a special ability in dex- 
terity and mechanical assembly. In this case rank incompetence in 
* Adapted from E. G. Williamson, Students and Occupations, Henry Holt 


and Company, New York, 1937. Every student should consult this helpful 
volume. 
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the abilities required for scholastic success is associated with a ma- 
nipulative ability that puts most college students in the class of “also 
rans.” This case, however, is not typical. 

Popular belief to the contrary, it is not true that low ability in 
the intellectual fields is invariably associated with high ability in 
the mechanical field. The patterns of aptitude and ineptitude must 

Sigma Units 
-0.8 -0.4 Mean +04 +08 +12 +16 
TEST 


High School Scholarship 
College Aptitude 


American Council Intelligence 


lowa English (1933) 


: 
i 


Genera] Science 


Mechanical Assembly 


Finger Dexterity 


Tweezer Dexterity 


TN 


16 21 27 34 42 50 58 66 73 79 84 88 92 96 
Centile Rank 


Fic. 63.—The profile of an individual student. 


be determined for every individual. There is no generalization that 
will permit us to predict what we will find in behavior segments 
which are as yet untested, from the results of tests in areas that are 
not closely allied with these. This problem will be discussed at 
greater length in a later section of this chapter. 


What ts an ability?—The results of a test of any kind are stated 
in some units of performance. One cannot observe an aptitude di- 
rectly: what one does observe are marks on paper symbolizing the 
selection that was finally made out of a whole series of possible re- 
sponses. In non-paper-pencil tests, movements of fingers and other 
members are the processes under observation. These symbols (pencil 
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marks) and co-ordinated movements constitute performance. Per- 
formance, however, needs to be explained. When there are observed 
relations between different performances, for example, it becomes 
useful scientifically to assume an underlying ability which is re- 
sponsible for the fact that the relations obtain. This underlying 
ability is an abstraction. It cannot now be observed nor will it ever 
be observed in the future regardless of how sensitive our tests are 
made. 


The difference between an aptitude and an accomplishment.— 
Some tests are labeled “aptitude tests” and some are labeled “achieve- 
ment tests.” The difference between them is not very clear cut in 
practice. In an aptitude test the items and the kinds of perform- 
ance required are relatively uninfluenced, even by extended practice. 
The Minnesota Rate of Manipulation Test is a case in point. The 
scores cannot be materially reduced regardless of how long an in- 
dividual practices. An achievement test, on the other hand, requires 
the kind of performance that will exhibit the degree to which a 
given operation has been mastered. The usual classroom examina- 
tions in school subjects are typical achievement examinations. The 
fact that a good aptitude test presents a situation in which there 
is but little improvement with further practice does not necessarily 
mean that the responses were not learned in the first place. They 
are usually learned responses which have approached an ultimate 


physiological limit. 


4, ACHIEVEMENT AND APTITUDE 


The degree to which a person has achieved a mastery of certain 
school subjects can sometimes be taken as an index of his aptitude 
for them, and for similar subjects when other techniques for 
the measurement of the more fundamental components are not 
available. 

This is the condition that exists in the selection of candidates — 
for many of the professional fields today. One can take advantage 
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of the similarity of the professional subject to the preprofessional 
requirements where the job requirements have not yet been analyzed 
sufficiently to make true aptitude testing possible. Consider medi- 
cine, for instance. We would like to know how to test the aptitudes 
required for success in medical school, but an adequate description 
of just what is demanded for this success has not yet been worked 
out with the same precision and detail that has produced such 
favorable results for clerical positions. Among the requirements 
that have been mentioned are a facility for learning the Latin and 
Greek polysyllables that make up so much of medical nomenclature, 
an aptitude for exacting detail, and a few other specifications which 
are so general that they cannot be measured. It has further been 
said that: 


Surgeons and dentists are craftsmen in addition to being medically 
trained. Clearness of eye, delicacy of tactile discrimination, steadiness 
and strength of hand, dexterity of fingers, are obvious necessities. Quite 
as indispensable is aptitude for visualizing vividly in three dimensions; 
for it is necessary to see in their true positions and to manipulate the 
forms observed in a dentist’s little mirror or in a laryngoscope; also to 
picture correctly the highly complicated unseen structures beneath the 
body surface—arteries, nerves, muscles, tendons, joints, glands, vital 
organs—perhaps at the end of a probe. Add to these abilities the grit 
and steadiness of nerve as well as of hand, without which surgeon, 
oculist, or dentist is prone to disastrous slips at critical junctures, and 
we have the aptitudes most commonly mentioned as more essential for 
surgery than for general medical practice. It is, however, hard to imag- 
ine how any practicing physician can do his work without frequent 
resort to the exercise of these same abilities in at least some degree, if 
he ever has to remove a child’s adenoids, drain a suppurating fester, 
reset a dislocated shoulder joint, deliver a baby, or take a sliver from an 
eyelid. 

So far as the professional schools are concerned, it is, to be sure, in 
the dental school rather than in the medical that a seriously large num- 
ber of failures are directly traceable to lack of manual and mechanical 
aptitudes. Students who successfully pass the first two years of basic 
biological, physiological, and anatomical courses, not infrequently have 
to be dropped in the third year because they cannot master both the 
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mechanical intricacies and the manual techniques of dental prac- 
BEA P | 


The two charts on pages 359 and 360 show how premedical 
grades are related to two criteria of success in medical school, 
whether or not the student was graduated and regardless of the 
average or grade he made if he did graduate. Slightly over 70 per 
cent of those in the lowest decile were graduated, while more than 
95 per cent of those in the highest received a degree. Figure 64 
shows the average grade for these in each decile. Notice that the 
general trend is in the upward direction, indicating that those who 
do best in premedical courses also do best in medical school. 

In the search for a better method of selection than is available 
in the premedical grades, the American Association of Medical 
Colleges has sponsored what has come to be known as a “Medical 
Aptitude Test.” Changed every year the test comprises generally 
about six parts which are aimed at measuring: 


. Comprehension and retention 

. Visual memory. 

. Memory for content 

. Logical reasoning 

. Scientific vocabulary 

. Understanding of printed material 


NW B&W DN 


There is much in common between this test and the general 
intelligence test, but a knowledge of premedical subject matter is 
required for any passable performance. As an “aptitude test,” its 
approach is very indirect. Involving, as it does, so much highly 
specialized information, it would be more appropriately called an 
achievement test. 

The results of its use have been surprisingly good, notwithstand- 
ing this criticism. Figures 64 and 65 show the relation between 
graduation and “aptitude” decile. Only forty per cent of the lowest 
decile were graduated, while 100 per cent of the top decile finished 
their four years in medical school. Figure 65 shows the relation 
between grades in medical school and “aptitude” decile. By com- 
paring figures 64 and 65, which are drawn to the same scale, it is 
evident that when it is a matter of predicting success in medical 


>W. V. Bingham, Apiitudes and Aptitude Testing, p. 184. 
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Fic. 64.—The relation between premedical grades and success in medical school. 
(After Moss.) 
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Fic. 65.—The relation between medical aptitude scores and success in medical school. 
(After Moss.) 
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school, the medical aptitude test score is of better prognostic value 
than the grades in premedical subjects. It is probably a better in- 
strument for measuring the actual mastery of premedical subject 
matter than are the premedical grades themselves. Cramming or 
cheating might conceivably be 
more of a factor in determin- pe UE TEST SCORES 

ing grades than they are in ABOVE 200: THE HIGHEST TENTH 


determining test scores. oni 
ot 
Does the medical “apti- 


: Average Rating 1.8 
tude test” predict success after ie hs 


graduation?—The superintend- 
ents of hospitals having three 


or more interns who had APTITUDE TEST SCORES 


taken the test were sent rat- BELOW 100: THE LOWEST TENTH 

ing scales to apply to the in- ; me 

terns under their supervision. jaw sors | eeszr3 | 2 
The ratings were to be made Average Rating 2.3 


ona scale from I to 55 I was Fic. 66.—Medical aptitude and rating of 


; uccess as an intern. (After Moss. 
the highest and 5 the lowest ene ria: 
rating. The definitions given to the superintendents were: 


(1) means “comes up to the best intern the hospital has had” 

(2) means “is good, above average, but not equal to the best” 

(3) means “is equal to the average intern the hospital has had” 

(4) means “is below the average intern, but better than the poor- 
est” 

(5) means “is among the poorest interns the hospital has had.” ® 


The chart shows the results of this rating. The average rating 
of those who were in the highest tenth of the Medical Test Perform- 
ance was 1.8. As a group they were “above average.” Forty-two 
per cent of them were rated “1.” The others were rated either “2” 
or “3.” None was rated either “4” or “5.” Those in the lowest tenth 
present a contrasting picture. Barely 10 per cent were rated “1.” 
Thirty-eight per cent were rated “4” or “5.” This study shows that 


6 F, A. Moss, “Medical Aptitude Tests,” Journal of the American Association 
of Medical Colleges, 1936, 11, 275. 


362 EXPERIMENTAL FOUNDATIONS 


as far as the extremes are concerned, the aptitude test can be used 
to predict how well groups of students will do as interns. The factors 
which are required for success as an intern still remain to be dis- 
covered. When they are, it is obvious that the prediction of success 
will be improved if they are taken into consideration. 


4. “ARTISTIC ABILITIES 


Ability in music, painting, sketching, the plastic arts, dancing, 
decoration, architecture, and poetry has long been considered the 
sole product of hereditary endowment. Genetic charts have been 
made which purport to prove that since artistic talent runs in 
families, it must be inherited.’ People who make assertions of this 
kind are a great deal more enthusiastic than the more level-headed 
geneticists, who generally hold that a talent in the artistic field is so 
complex that it defies genetic analysis. There is here, as in all other 
fields, a structural substratum which is necessary for the develop- 
ment of artistic talents. But the necessity of such a structural founda- 
tion has to be developed from theoretical considerations rather than 
from observable items of information. If there is any difference in 

the brain or the ears or the muscles of a competent musician which 
distinguishes him from people who are inept in music, we don’t 
know now what that difference is. To assert that the possession or 
the absence of these talents is wholly determined by structure is 
entirely without foundation. 

It also goes without saying that no attribute of physique, like 
long tapering fingers, holds any consistent relation to artistic skill. 
The oft-asserted relation between long fingers and artistic tempera- 
ment is just so much nonsense because we have no notion of what 
artistic temperament is. 


Musical aptitude tests—There are several tests available which 
purport to measure musical aptitude. Since the test items are 
auditory stimuli, instead of being printed on paper as most tests 


7H. M. Stanton, “The Inheritance of Specific Musical Capacities,” Psycho- 
logical Monographs, 1922, 31, 157-204. 
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are, they are presented by means of a phonograph. One of the best 
known is the Seashore Test,° named after its originator, long Dean 
of the Graduate School at the University of Iowa. There are six 
double-face records comprising the test. The first test presents one 
hundred pairs of tones alike except that they differ in pitch. Begin- 
ning with easily observable differences, they come closer and closer 
together and consequently harder to discriminate as the test pro- 
ceeds. The second test measures how well the subject can discrim- 
inate between tones of different loudness. He has to say whether, 
of each pair, the second is louder or softer than the first. As in the 
pitch test, there are one hundred such pairs to be discriminated. 
The remaining three tests are more difficult to describe, They should 
be heard in a demonstration for a more complete understanding of 
the task required of the subject. Suffice it to say here that they are 
aimed at testing how well the subject can judge time, discriminate 
consonance, and discriminate rhythmic patterns and recall melodies. 
It is clear from the nature of these tests that Seashore considers the 
complex musical aptitude to be made up of simpler abilities which 
can be tested. His analysis includes more factors than the five com- 
prising the test, but tests for the others have not yet been developed, 
| These tests have been studied by several investigators, prominent 
among whom are Esther Allen Gaw, Hazel Stanton, L, H. Lanier, 
Joseph Peterson, and Paul Farnsworth. One of the problems which 
concerned these people is that of reliability.” Any test, whether for 
musical aptitude, clerical aptitude, general intelligence, or for some 
school subject, must be reliable. High reliability means that people 
who take the test for the second time rank in approximately the 
same way that they did the first time they took it. If there is little 
relationship in the relative standing of people between two ad- 
ministrations of the test, then the reliability is low. The data on 
the reliability of these tests is ambiguous. Some investigators have 
reported satisfactory indices of reliability, Others, working with 
different groups of students of differing ages, have found low re- 
8C. E. Seashore, The Psychology of Musical Talent, Silver Burdett & Com- 
pany, Newark, 1919. 
®For a summary of all this literature see Paul Farnsworth, “An Historical, 


Critical, and Experimental Study of the Seashore-Kwalwasser Test Battery,” 
Genetic Psychology Monographs, 1931, 9, 291-393. 
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liabilities. One must conclude that these tests are still in an expert- 
mental stage. If one withholds a musical education from a child 
who does not do well on these tests, there is the likelihood that a 
serious blunder is being made. On the other hand, a high score 
does not by any means ensure success in choosing music for a career 
or even for a satisfactory avocation. Notwithstanding, Hazel Stan- 
ton*® has found that a combination of the Seashore score and a 
score from a standard intelligence test is useful in predicting the 
success of students in the Eastman School of Music; at the Ohio 
State University, however, they have not proved to be valuable.** 

Students interested in the psychological studies relating to de- 
sign, painting, sketching, and the development of artistic appre- 
ciation in adults and in children will want to read the contributions 
made from the Iowa Laboratory under the direction of Norman 
C. Meier.*? 


Summary.—Aptitudes, like intelligence, are abstractions. They 
are inferential constructs like “gravity” or “force” in physics, which 
are used to explain behavior. Being abstractions, they never can be 
observed directly. Neither can they be inherited; one doesn’t inherit 
an abstraction. Nor can they be learned, and for the same reason. 
The structural and maturational features of an organism, together 
with its past experiences, determine its behavior. The sum total of 
all these features determines whether one is to exhibit this or that 
kind of behavior. Theoretically, a deficiency in one of these aspects 
can be compensated for by a substitute function from some other 
area, at least within certain ill-defined limits. But the kind of 
person one is now can be used in predicting the kind of person 
10 Hazel M. Stanton, “Prognosis of Musical Achievement,” 1929, University 
of Rochester, Eastman School of Music. 

Hazel M. Stanton, ‘ ‘Psychological Tests—a Factor in Admission to the East- 
man School of Music,” School and Soctety, 1929, 30, 783-891. 

11M. E. Wilson, “The Prognostic Value for Music Success of Several Types 
of Tests,” Music Supervisors’ Journal, 1930, 16, 71-3. 

12, Norman C. Meier, “Diagnosis in Art,” Yearbook of the National Society 
for the Study of Education, 1935, 34, 463-76. 

C. A. Ruckmick (Ed. ), “Studies in the Psychology of Art, Directed by 
Norman C. Meier,” Psychological Monographs, 1933, 45, 1-188. 


N. C. Meier (Ed.), “Studies in the Psychology of Art, Vol. II,” Psychologi- 
cal Monographs, 1936, 47, 1-175. 
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he will be later after a certain course of study or a training period 
in the acquisition of certain skills and attitudes. Not all features of 
his present attainment are equally valuable in making a prediction. 
Which ones are significant can be determined only by testing the 
items that are thought to be important on a priori grounds. This 
testing involves the use of a criterion and a comparison between the 
criterion and tests results. In the mechanical and clerical fields some 
progress has been made, but in the professional and artistic fields, 
progress is less satisfactory. This lack of progress is due to the fact 
that as yet no satisfactory criteria in the latter fields have been 


established. 


CONCLUDING SUMMARY 


| E have tried to show how human behavior is caused by 
\ X/ factors which can be grouped under three major rubrics: 
inherited factors; stimulus conditions of the moment at 
which the activity is accomplished; and the personal biography of 
the individual under consideration. No one of these classifications 
—miajor factors, if you will—can be said to be any more important 
than any other one, because sometimes one, sometimes another, is 
the prime determinant of any one specific act. 

Mathematicians have a short way of saying all this. If behavior 
is a function of the three major factors mentioned, they would write 
B=f (I, M, B) where B stands for behavior, J for inherited condi- 
tions, M for the momentary, and B for the biography. They would 
read these symbols, “Behavior is some function of inheritance, mo- 
mentary condition, and biography,” a generalization equivalent to 
that expressed i in, ou first paragraph. 

Whbi we tind: sof these factors as quantities we see how it is 
: possible that (they: Tate finequal values in determining the exact 
* ature of ihe, beheruiog. "Thus under one set of conditions the in- 
* hepiteth strystaces sould hae dhigh determining values, while under 
another sef of, congittoas’ fae biographical factor could be of rela- 
tively more importance than the inherited. Instances of these 
cases have been enumerated in Chapters III, IV, XI, XV, XVII, 
XVIII, and XIX. 

Since there is no method at present of actually quantifying 
these factors, there are various opinions concerning the weight they 
should have in very general explanations. Geneticists and biologists 
generally are prone to emphasize the inherited factors; physiologists 
emphasize the momentary stimulus conditions, both external and 
internal; while psychologists and modern sociologists attribute 


greater efficacy to the biographical factors. 
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Scientific methods—The whole volume shows how the scientific 
method can be used to determine the relative importance of these 
factors. Although the formula for the scientific method—observ- 
ing, classifying, hypothesizing, and testing the hypothesis—is very 
simple, the practical application of this formula to problems of 
psychology is not. We haven’t thought about behavior in these terms 
long enough for the method to become second nature to us. State- 
ments that ought really to be hypotheses are announced as dogmatic 
assertions with never a thought that they might be wrong. The 
scientific viewpoint is always the unassertive, undogmatic, tentative 
position which does not appeal to large numbers of people who 
want final answers. 

Another difficulty is that the assertions or hypotheses we make 
are not susceptible to test. To take a simple case: one can hold either 
dogmatically or tentatively that “long fingers are related to artistic 
temperament.” The statement becomes meaningless whén we con- 
sider that there is no precise referent for “artistic temperament.” 
The fingers can be measured in millimeters or parts of millimeters 
with whatever precision our skill and instruments for measuring 
can command, but without comparable accuracy; i, ascertaining 

“artistic temperament” no relation between ‘the tW¥o factors can be 
determined. The only alternative, if we are stil i iniquisitivte, “iszto re- 
phrase our hypothesis so that it is susceptible | tor test. Theil ingenuity, 
required to make this transformation isdsometinjes. more, ‘thing “the: : 
would-be investigator is capable of morshalismg+ Part Gf this difficulty * 
is the matter of “direction” that we avg ‘discussed "in ‘Chapters XV. 
In our illustration we would probably. find that’ we are actually 
more interested in “artistic aptitude,” specifically i in music and the 
graphic arts, than we are in “artistic temperament.” The probable 
success of relating the factors in the modified hypothesis is obvious 
to the reader of Chapter XIX. In a case of this kind, where the out- 
come of even a modified hypothesis is dubious, and in the face of 
our inability to make any further modification of the hypothesis 
that is susceptible to experimental testing, we are justified in fall- 
ing back on analogous cases. In the case of intelligence-test scores, 
the relation between items of physique and score has uniformly 
been shown to be close to zero. We may infer that the same condi- 
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tion obtains between the variables in which we are more interested 
for the moment. The dependence upon inference from seemingly 
analogous cases should be recognized as a makeshift, however. If a 
problem is important enough to demand solution, no careful thinker 
is satisfied with an answer obtained by reasoning by analogy alone. 
He demands support for his inference by the more direct means of 
experimental proof. 


Controls—One of the most important safeguards in clear ex- 
perimental demonstrations is the use of the method of control. Be- 
cause an event occurs under a complicated set of conditions, there 
is no certainty that the factor which seems to the experimenter to 
be the most obvious cause of the event actually is the prime de- 
terminer. Examples of situations of this kind were used in Chapters 


I, I, II, IV, V, VIII, XU, XT, XIV, XVI, XVII, XVIII and XIX. 


Principles—Explanatory principles of the kind one sees in 
physics—for example, Boyle’s law—which have exact mathematical 
statements, do not exist in psychology. Principles can be formulated 
in a variety of ways depending on the understanding and vocabu- 
lary of the formulator. One thing must be clear: scientific explana- 
tions are. alyvays ‘degiy{ptions, whether they are formulated in pre- 
cise symbols , of ate“tyeneralizations in ordinary language. Mathe- 
matical Simidlations "ts:to be desired, but its only virtue is its prect- 

: Sop; 1 is hatenighé sctentffic. 

oo The “npoytarice’ OF. a*problem —In an earlier section we men- 
* tighed the importalicé Oh Baptpblem as determining how much labor 
and money will be devoted to its solution. Every student should 
understand that there are two aspects to the importance of a prob- 
lem: a practical and a philosophical. These aspects are entirely in- | 
commensurate; they cannot be compared for relative importance. 
It is at this point that students and instructors frequently misunder- 
stand each other. The typical student perceives only the value to be 
derived from an immediate practical application of a piece of ex- 
perimental work, while most instructors are primarily interested in 
experiments that help in a superior understanding of behavior. The 
instructor’s viewpoint can be defended. A philosophical value has 
merit which cannot be judged in terms of immediate practical ap- 
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plication. But for a better understanding between students and 
instructors, each has to be tolerantly, if not sympathetically, cog- 
nizant of the other’s scale of values. 

I am forced to confess that there is experimental work being 
done which has no value in terms of either one of these evaluating 
devices; or if it has, the experimenters are highly secretive about 
it. I have tried to keep this volume free from these trivia. 
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